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All Schering hormones 
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less sensitization 
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FOR DIAGNOSIS AND THERAPY IN 
PERIPHERAL VASCULAR DISEASES 


The COLLENS 
SPHYGMO-OSCILLOMETER 


is a blood pressure apparatus and an 


oscillometer in one instrument — the 


most important diagnostic aid in Peri- 
pheral Vascular Diseases... $42.00 


The U. M. A. - 
THERMOCOUPLE 
is the standard the world over for tak- 
ing skin temperature. Any number of 


consecutive readings can be taken 


without lag or calculations of any 
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intra-muscular readings $125.00 


The COLLWIL 
INTERMITTENT VENOUS 
OCCLUSION APPARATUS 
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treatment for Peripheral Vascular Dis- 


eases. It is effective in creating a col- 


lateral arterial circulation. Complete 
with two cuffs $177.00 
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in lobar pneumonia : The prompt response to Terramycin 


therapy in lobar pneumonia is consistent 
with results obtained in primary atypical 
pneumonia, bronchopneumonia and 
other infections of the respiratory tract. 
In a typical series of pediatric cases, 
Terramycin-treated, “temperatures 
returned to normal in 24 to 48 hours 
after therapy was begun. The clinical 
appearance of marked improvement took 
place during the same period.” 


Potterfield, T. G.. and Starkweather, G.A.: 
J. Philadelphia General Hosp. 2:6 (Jan.) 1951. 


CRYSTALLINE TERRAMYCIN HYDROCHLORIDE 
available | Capsules, Elixir, Oral Drops, Intravenous, 
Ophthalmic Ointment, Ophthalmic Solution. 
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The 
problem 


of 
Intestinal Stasis 


The physician finds in treating intestinal stasis that the patient 
has usually “doctored” himself for years with cathartics or ene- 
mas; his bowel habits may be bad; he is often convinced that not 
constipation but “something else” is wrong. 


Despite these handicaps to therapy, the patient can be convinced 
that his condition is correctible, even where it has existed for 
years. But first he must accept the idea that he is being offered 
neither a “quick cure” nor mere temporary relief; that the goal 
of therapy is correction. 


As corrective therapy, Cellothyl affords special advantage for it 
acts to rectify several common, often co-existing factors: 


bulk deficiency ... by providing adequate bulk 
of proper consistency 
hypomotility ... by encouraging peristalsis through 


gentle mechanical stimulation 
& inspissation ... by retaining water 
dyschezia ... by assuring soft, moist, easily passed stools. 


Normal, well-formed stools usually begin to appear in 3 to 4 
days. However, bowel function improves markedly only when 
therapy is continued until Cellothyl’s peristalsis-stimulating bulk 
achieves intestinal regularity. 


Where an anticonstipation regimen is required, a simplified 
program is available in a small leaflet entitled “7 Rules for 7 
Days”. After outlining the faulty habits which cause intestinal 
dysfunction—poor diet, delayed defecation, etc.—it presents 7 
simple rules to be followed for at least 7 days. To obtain copies: 
write “7 Rules” on a prescription blank and forward to Chilcott 
Laboratories, Morris Plains, New Jersey. 
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Available: Cellothyl Tablets (0.5 Gram) 
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the answer to more 
effective treatment of 


many common infections isNEOPENZINE 


(Penicillin with Sulfonamides, Lilly) 


Has this combination of penicillin in high dosage with 
mixed sulfonamides a wider spectrum of antibacterial ac- 
tivity than any single bacteriostatic or bactericidal agent? 


Can orally administered penicillin cause fewer hyper- 
sensitive reactions than injected penicillin? 


Is penicillin as effective by the oral route as by injection 
if given in adequate doses? 


Is there positive assurance that the penicillin in ‘Neo- 
penzine’ is protected from potency loss? 


Has the mixture of sulfonamides in ‘Neopenzine’ been 
demonstrated to be safer systemic therapy than single 
sulfonamides? 


Can ‘Neopenzine’ save time for the busy practitioner? 


Each Tablet ‘Neopenzine’ contains 300,000 units of 
penicillin—G, crystalline-potassium. Each 5 cc. (ap- 
proximately one teaspoonful) of Suspension ‘Neopen- 
zine’ contain 200,000 units. The latter is prepared by 
combining the contents of the potency-protector pack- 
age. Each tablet or each 5 cc. of suspension also contain 
0.167 Gm. each of sulfadiazine, sulfamerazine, and sul- 
famethazine. 


Dosage for adults: 2 tablets four times daily. 


Dosage for children: Suspension (or tablets) in propor- 
tion to weight. 


Detailed information and literature on 
‘Neopenzine’ are personally supplied by 
your Lilly medical service representative 
or may be obtained by writing to 


ELI LILLY AND COMPANY - InDIANAPOLIs 6, INDIANA, U.S.A. 
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CORONARY DISEASE: 
CLINICAL-PATHOLOGIC CORRELATIONS 
AND PHYSIOLOGY * 


HeERRMAN L. BLUMGART 


Sue circulation of the heart presents many interesting dif- 
“ferences from the rest of the body. Skeletal muscle on 
¥ i vigorous contraction can increase its oxygen consump- 
a tion thirtyfold or more. This vastly increased require- 
pesesesesesese) iment is met in part by an increase in arterial and capillary 
blood flow and in part by extracting more oxygen from each unit of 
blood passing through the capillaries. Thus, the oxygen content of venous 
blood, which is approximately 12 volumes per hundred c.c. or c.m.s. 
with skeletal muscle at rest, may be reduced to 5 volumes per cent or less 


on exercise. This ability to borrow on the “reserve” oxygen is not 


enjoyed by the heart. The venous blood of the coronary sinus under 
normal conditions contains only 2 to 5 volumes per cent of oxygen. 
There is little to borrow and so the heart must “pay as it goes” by 
increasing the coronary arterial blood flow proportionately when the 
myocardium needs more oxygen to do more work. Skeletal muscle is 
also different in that it can continue to contract during exercise, even 


* Presented before the 24th Graduate Fortnight of The New York Academy of Medicine, October 
8 


From the Medical Research Department of the Yamins Research Laboratories of the Beth Israel 
Hospital, Boston, Mass., and the Department of Medicine, Harvard University Medical School. 
Boston, Mass. This investigation was aided by grants from the Life Insurance Medical Research 
Fund, the U. S. Public Health Service and the Patrons of Research, Beth Israel Hospital 


i 
| 
4 
| 
| 
| 
\ 
| 


694 THE BULLETIN 


if the oxygen supply is momentarily inadequate, by incurring an oxygen 
debt which is repaid later during rest. The myocardium, however, does 
not possess this ability; it depends for its contractility on the oxygen 
immediately available from coronary blood flow. It ceases to contract 
when it has incurred only one fifth of the oxygen debt skeletal muscle 
can endure. 

Skeletal and cardiac muscle also present an interesting difference in 
their vascular supply. The smaller arteries and arterioles of striated 
muscle freely communicate with each other by large anastomotic vessels. 
Except for sudden occlusion of large trunks such as the brachial, iliac 
or femoral arteries, infarction of muscle is rare. The coronary arteries, 
on the other hand, are, in a physiological sense, end arteries. In 1669, 
Richard Lower stated that “. . . the vessels which carry blood to the 
heart . . . come together again, and here and there communicate by 
anastomoses.” It has gradually become the consensus, however, that the 
connections that exist normally between the coronary arteries are only 
fine communications of an arteriolar or capillary nature which are less 
than 40 microns in diameter. These intercommunications, while of some 
limited functional value, are not sufficient to prevent infarction of the 
myocardium when coronary arteries are ligated experimentally in 
animals or are suddenly occluded by thrombi or emboli in man. In a 
functional sense, therefore, the coronary arteries are end arteries.’* 

Obviously, therefore, anatomical patency of the coronary arteries 
is of cardinal importance in the maintenance of normal cardiac nutrition 
and performance. The very large extraction of available oxygen by the 
normal heart, the inability of the myocardium to incur a sizable oxygen 
debt and the fact that coronary arteries are functional end arteries in 
the normal heart make it mandatory that any significant increased oxygen 
need by the heart must be met by an increase in coronary blood flow. 
Failure to meet the demands of the myocardium as a whole may lead to 
congestive heart failure; ischemia of certain areas may lead to the clinical 
symptom of cardiac pain, disturbances of impulse formation and the 
occurrence of arrhythmias; if the ischemia is sustained, actual injury 
or necrosis of heart muscle may develop. 

It is of paramount importance to recognize that the adequacy of 
coronary blood flow is always to be considered in relation to the 
requirements of the myocardium to accomplish its work. The coronary 
blood flow may be adequate to meet the normal myocardial needs at 
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rest, but insufficient for the increased requirements when the work 
of the heart is increased as in exercise, emotion, thyrotoxicosis, fever 
or rises in blood pressure. In such circumstances myocardial ischemia 
develops with its clinical representation of cardiac pain or discomfort. 
That this imbalance between supply and demand underlies cardiac 
pain is supported by an impressive body of evidence. 

Many diseases may affect the coronary arteries and encroach on 
their lumens. Thromboembolic obstruction of a coronary artery, 
syphilitic aortitis with narrowing of the coronary ostia, periarteritis 
nodosa, thromboangiitis obliterans, rheumatic arteritis, scleroderma, 
amyloid and the arteritis associated with systemic infection may be en- 
countered. These conditions are responsible for less than 10 per cent 
of all coronary artery disease. Atheromatosis leading to arteriosclerosis 
with narrowing and complete obstruction is the most prevalent lesion 
responsible for more than go per cent of coronary artery disease. 

To gain further insight into the meaning of the clinical signs and 
symptoms of heart disease, a detailed study has been made during the 
past ten years of the clinical cardiac manifestations together with an 
injection plus dissection of the heart in every necropsied case at the 
Beth Israel Hospital in Boston. The series now comprises over 1600 
hearts examined by the method developed by our pathologist. Monroe 
J. Schlesinger.* The right, the left anterior descending and the left 
circumflex coronary arteries were injected simultaneously with differ- 
ently colored radiopaque masses under a pressure of from 150 to 200 
mm. of mercury. The heart was then unrolled so that all of the coronary 
arteries lay in one plane and a roentgenogram was made. A complete 
dissection of the arteries was then carried out with the roentgenogram 
as a guide. 

The degree of narrowing of the coronary arteries was classified in 
each heart as slight, moderate, or marked. Arteriosclerotic changes with- 
out any discernible narrowing of the lumen, such as small intimal athero- 
mata, were not regarded as functionally significant and were placed 
in the normal group without narrowing. “Slight narrowing” refers to 
hearts with slight but definite constriction of the lumen; “marked 
narrowing” signifies unequivocal, extreme reduction in the lumen at 
one or more points in the coronary arterial tree; “moderate narrowing” 
includes all hearts with intermediate degrees of narrowing. In a small 
group of hearts the internal diameters of the major vessels were mea- 
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A- 41-100 


f mass injected into right cor. 
mass injected into left descending cor. 


[e%° 3) mass injected into left circumflex cor. 


Fig. 1—(case a-37-78). Diagram of normal coronary arterial tree of man 
aged 72, who died of fibrosarcoma of the femur. The heart was normal and 
there was no arteriosclerosis or other abnormality in the coronary arteries. 


sured by a series of graduated probes, so that the percentage reduction 
in diameter at areas of narrowing in comparison with immediately 
adjacent zones was quantitatively determined. Slight narrowing was 
found by quantitative estimate to correspond approximately with a 
reduction in diameter of 25 per cent or less; marked narrowing was 
equivalent to 75 per cent reduction or more. 


OBSERVATIONS IN THE NorMAL Heart 

The significance of structural abnormalities in patients with angina 
pectoris or acute myocardial infarction can be appraised only in the 
light of the findings in patients without angina pectoris or acute myo- 
cardial infarction. Over 200 normal hearts with no arteriosclerosis of 
the coronary arteries or other abnormalities have been examined of 
patients without clinical evidence of cardiovascular disease who died 
of non-cardiac disease. 

In these normal hearts, as previously stated, fine connections of an 
arteriolar or capillary nature are observed between the coronary arteries. 
They are less than 40 microns in diameter. These anastomoses are readily 
disclosed by the simple observation that when a colored watery solu- 
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2% 


Fig. 2—Incidence of cardiac pathology in the absence of cardiac symptoms 
in 532 cases without cardiac hypertrophy. 


tion which reaches the capillary bed is injected into one coronary 
artery, it promptly appears in the other coronary arteries and their 
ramifications. When, however, colored radiopaque lead phosphate agar 
masses are injected into the three main coronary arteries, according 
to the technique of Schlesinger, there is no intermixture of color. Since 
the lead-agar suspension penetrates regularly only as far as arterioles 
ten to forty microns or more in diameter, the larger interarterial col- 
lateral pathways of forty microns or more may be regarded as generally 
absent in normal hearts. Patients even seventy or more years of age who 
have normal coronary arteries show no intercoronary anastomotic 
vessels (Fig. 1): The development of an anastomotic circulation is not 
a necessary concomitant of the aging process. 


OsseRVATIONS IN Cases WirHout CLInicaL CARDIOVASCULAR DISEASE 
iN Wuicu Coronary NARROWING OR OccLUSION WAS PRESENT 


In approximately 40 per cent of all patients above forty years of 
age who died of non-cardiac causes such as carcinoma, and who had no 
cardiac pain, congestive failure or other manifestation of heart disease, 
complete occlusion or considerable narrowing of one or more coronary 
arteries was seen (Fig. 2). Despite these obstructive lesions, the myo- 
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A-39-3! Wt— 360 gm 


SE —» Mass Injected into Right Cor 


No Mass Injected into Left Cor 


Fig. 3—(case A-39-31). Diagram of coronary arterial tree. Unilateral in- 
jection of lead agar mass into right coronary artery. No angina pectoris or 
congestive failure. Death due to biliary obstruction. 

Necropsy. Carcinoma of pancreas and stone in ampulla of Vater. Complete 
occlusions of main stem and primary branch of left circumflex artery. Vessels 
distal to occlusions injected by collateral circulation from right coronary artery. 
Myocardium showed moderate fibrosis and no infarction. . 


cardium was usually normal on gross and microscopic examinations. In 

many instances, electrocardiographic tracings were normal. This apparent 

inconsistency between the presence of long standing, obstructive lesions, 

on the one hand, and the absence of pathologic or clinical evidence of 

myocardial damage, on the other, was dispelled by the demonstration 

with the Schlesinger injection mass of the larger than normal collateral 

. channels (Fig. 3). These collateral vessels by-pass the obstructions, or 

supply the myocardium distal to the areas of narrowing or occlusion 

from neighboring unoccluded coronary arteries. The anastomotic circu- 

lation evidently develops as a compensatory phenomenon in relation 

to gradually occurring arterial occlusions. Although serious damage 

may be avoided by the development of such collateral circulation, the 

margin of safety, or, as it may be termed, “the coronary reserve” is 
presumably reduced. 

The collateral pathways of the “Thebesian” type, which hitherto 
have attracted particular attention, communicate between the cavities 
of the heart and the arteries of the heart, or between the cavities of the 

heart and the capillaries or veins. The collateral pathways demonstrated 
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in abnormal hearts by the lead-agar mass communicate between coro- 
nary arteries and, therefore, would appear to be more significant in the 
maintenance of capillary blood flow. While the collateral circulation 
tends to protect the heart from serious myocardial damage, the occur- 
rence of a sudden occlusion may result in acute myocardial infarction, 
particularly if time has been insufficient for the development of adequate 
anastomotic vessels or if the demand for blood by the myocardium at 
the time is excessive. 

The general older view of coronary arteriosclerotic heart disease as 
a simple progressive narrowing with final closure due to thrombosis is, 
therefore, no longer tenable. One must, instead, consider that the final 
effect on the myocardium is the resultant of two opposing factors: 1) 
the reduction of blood flow due to narrowing and complete occlusion 
and 2) the compensatory development of larger than normal collateral 
channels which offset the dire consequences of narrowing or occlusions. 

It is obviously of considerable theoretical and practical importance 
to know the conditions which favor the development of the larger 
anastomotic channels and the length of time necessary for their establish- 
ment. Clinical and pathological experience offers no answers to these 
questions. Therefore, recourse to animal experimentation was necessary.” 
The heart of the pig was chosen for the studies since it most nearly 
resembles that of man. In some forty consecutive experiments ligation 
of the left anterior descending artery or the right coronary artery 
invariably resulted in death. When 75 per cent narrowing of either of 
these arteries was produced for twelve or more days, studies of the 
heart, post mortem, showed a rich anastomotic circulation had developed 
which served as a detour around the arterial narrowing in each of the 
hearts. It was found, furthermore, that after five to twelve days, sudden 
acute occlusion of the narrowed artery could be done and that the 
animal now would survive. Examination of the myocardium grossly 
and microscopically showed, in addition, that these collateral channels 
not only permitted survival of the animal but at times safeguarded the 
myocardium from serious damage. In some hearts, indeed, not even 
scattered microscopic necrosis was found. In brief, these experiments 
demonstrate that the large collateral channels may be produced in 
response to marked coronary narrowing, that 5-12 days are needed for 
their ample development, that they enable survival following subsequent 
complete acute occlusion and protect the heart from serious damage. 
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Fig. 4—The etiologic substrate of angina pectoris based on 177 cases, 
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40 -52 


Fig. 5—(case 40-52). Diagram of injected heart. Nine old complete occlu- 
sions in three major coronary arteries and primary branches. Several areas of 
narrowing. One fresh occlusion between old occlusions in left anterior descend- 
ing artery. 
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OsseRVATIONS IN PATIENTS WITH ANGINA Pecroris 


In contrast to the observations so far described, the hearts of patients 
who had suffered attacks of angina pectoris showed a striking increased 
prevalence of severe arteriosclerotic coronary narrowings and occlu- 
sions.® Ninety per cent of the hearts of patients with angina pectoris 
showed such obstructive narrowings and occlusions; in the majority, at 
least one main coronary artery or one of its primary branches was 
occluded (Fig. 4). The severity of coronary arteriosclerotic involvement 
in angina pectoris is illustrated by the following case (Fig. 5). 


CASE 40-52, B.D., MALE, 68 YEARS. 

Angina pectoris, sixteen months; congestive failure, five weeks; hemiplegia, 
sizteen months; no symptoms of myocardial infarction, Death due to urinary tract 
infection of five days duration with pneumonia and congestive failure. 

Nine complete old occlusions in the three main coronary arteries and branches ; 
one fresh occlusion and several areas of marked narrowing; no myocardial infarc- 
tion but marked diffuse fibrosis; rich anastomotic circulation. 

Patient B.D., (40-52), a 68 year old man, had had frequent severe attacks of 
angina pectoris for 16 months relieved by nitroglycerine. Five weeks before admis- 
sion be developed signs of congestive failure which was favorably affected by treat- 
ment. He had suffered a left hemiplegia 16 months before admission. He entered 
the hospital seven days before death because of a severe urinary tract infection 
accompanied by chills, high fever, dysuria and pyuria with a white blood cell count 
of 24,000. Despite chemotherapy, the patient showed increasing congestive failure, 
rapid auricular fibrillation, increasing engorgement of the liver and he died on the 
seventh hospital day. 

Pathology. The heart weighed 615 grams. There was considerable diffuse 
fibrous myocarditis throughout the heart, but no old or fresh infarcts. The valves 
were normal. 

Coronary arteries. There was advanced arteriosclerotic involvement of the 
entire coronary tree. Multiple points of extreme narrowing and nine complete old 
occlusions involving all three coronary arteries and several branches were observed. 
In addition, a recent organizing thrombus was found in the left anterior descend- 
ing coronary artery, just distal to a point of old occlusion. An extremely well de- 
veloped anastomotic circulation was present with a very rich network of fine, in- 
jected vessels throughout the heart. Many grossly dissectible connecting channels 
could be traced from one coronary artery to another. Extensive myocardial fibrosis 
was found throughout the left ventricle. 

Comment. This case with multiple narrowings and occlusions involving all 
three major coronary arteries demonstrates the remarkable compensatory capacity 
of the anastomotic circulation of the heart. Collateral circulation had developed in 
sufficient degree to prevent myocardial infarction in spite of this extensive coronary 
arterial obstruction. Myocardial weakness resulting in congestive failure in the 
last few weeks of life was apparently caused by extensive replacement of muscle 
with fibrous tissue. The terminal severe infection, high fever and renal insufficiency 
: imposed a greater load upon the coronary circulation than it could sustain. The 

more rapidly progressive myocardial damage with congestive failure and terminal 
scattered myocardial necrosis are expressions of the final failure of the coronary 
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reserve. The fresh, occluding thrombus im the left anterior descending coronary 

artery was between two old complete occlusions and could cause no further impair- 

ment of coronary circulation. It probably resulted from the slowed, sluggish, 
coronary blood flow in this segment of the coronary tree. 

In the other 1o per cent of the cases, arterial hypertension with 
cardiac hypertrophy or valvular lesions was responsible for the clinical 
manifestations. The chief effect of these lesions was to interfere with 
coronary blood flow or increase the requirements of the myocardium for 
blood, thereby leading to relative inadequacy of blood supply to the 
myocardium. Arterial hypertension and valvular disease greatly increase 
cardiac work even under basal conditions and, therefore, limit the 
degree to which the work of the heart may be augmented, as on effort, 
without inducing relative ischemia and cardiac pain. 

Our clinical and pathologic studies show that coronary arterioscle- 
rosis, arterial hypertension and valvular heart disease, alone or in com- 
bination, form the etiological substrate of all cases of angina pectoris. 
In all 177 instances of angina pectoris in the series, evidence of such 
cardiovascular disease was found. Coronary arteriosclerotic disease was 
present in 159, or go per cent, of the group with angina. In those due 
to coronary arteriosclerosis, the majority (108 of the 159) showed old 
complete occlusions of one or more main coronary arteries or primary 
branches. In these 108 hearts, 312 old occlusions were found, or an 
average of 2.9 occlusions per heart. Marked and moderate coronary 
narrowing alone may at times produce angina pectoris, but slight 
coronary narrowing per se is apparently an inadequate stimulus for the 
production of this symptom. 

To clarify the mechanism underlying episodes of angina pectoris in 
patients with coronary artery occlusions, myocardial fibrosis was studied 
in patients with and without angina pectoris. The prevalence of myo- 
cardial fibrosis and of intercoronary anastomoses in these hearts is 
consistent with the hypothesis that angina pectoris, myocardial fibrosis 
and intercoronary anastomoses all result from myocardial ischemia; 
angina pectoris is a clinical expression, myocardial fibrosis a pathological 
end result, and intercoronary anastomoses a compensatory response to 
ischemia. All hearts with old occlusions are found to have anastomoses 
by the Schlesinger technique. The absence of fibrosis in some hearts 
with old coronary occlusion is due to the adequacy of the compensatory 
collateral circulation which developed in response to the occlusions. 

While there is a general relationship between the incidence of 
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coronary occlusions and the occurrence of angina pectoris, other modi- 
fying factors such as the exact site of the occlusion, the importance of 
the vessel involved,’ the adequacy of the collateral circulation, the rate 
at which such occlusions or narrowings develop, the temporary influ- 
ence of emotion and of vasomotor reflexes are also of great impor- 
tance.“ * In patients, previously well, who suddenly suffer attacks of 
mild or severe angina pectoris on but little exertion, the occurrence of 
rapidly progressive narrowing or of sudden complete occlusion of a 
coronary artery must be considered if no other cause for reduced 
coronary blood flow or increased myocardial requirement is found on 
clinical evaluation. A similar explanation for reduced coronary reserve 
must be entertained in patients with long-standing angina pectoris if 
attacks are suddenly more readily precipitated. Under such circum- 
stances bed rest is strongly advisable to decrease the demand on the 
heart while the development of a more adequate collateral circulation 
may ensue. 

“Spasm” of the coronary arteries with diminished blood flow has 
also been invoked frequently to explain the precipitation of episodes of 
angina pectoris. Attacks of angina brought on by exposure to cold or 
“by a disturbance of mind”’® and prevented or terminated by nitrogly- 
cerine are difficult to explain solely on the basis of long standing ana- 
tomical changes in the coronary arteries or myocardium. Spasm could 
result from a direct effect of adrenalin or other circulating substances on 
the smooth muscle of the arteries, or it could be induced by vasomotor 
reflex impulses. The vast accumulation of experimental observations of 
coronary vasoconstriction in animals cannot be transposed to man with 
assurance, but recent observations in patients with angina pectoris now 
afford strong evidence of the existence and significance of vasomotor 
influences. Vasomotor reflex changes account in part at least for the 
effects on anginal attacks of atropine, local chilling and anesthesia of 
the hands,"* carotid sinus stimulation, tobacco smoking, pulmonary em- 
boli, and gastrointestinal disorders. Indeed, reflex coronary vasomotor 
spasm may be important in increasing the extent of myocardial necrosis 
and the mortality following acute coronary artery occlusion." ™ 

The existence of vasomotor effects which reduce coronary flow i 
in no way incompatible with the demonstration and importance of ie 
spread pathologic changes in the hearts of patients with angina pectoris. 
The primary etiological factors of coronary obstruction, valvular disease 
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and arterial hypertension are not to be considered the exclusive cause of 
cardiac pain; rather they constitute the stage upon which various tran- 
sitory factors may operate. Thus, coronary vasoconstriction, anemia, 
tachycardia, hypermetabolism or hypotension may act as precipitating 
agents in the production of pain in a patient whose coronary circulation 
is already compromised by arterial obstruction. In the absence of an 
adequate pathologic substrate, these factors rarely, if ever, are sufficient 
in themselves to produce angina pectoris. 

The underlying mechanism, then, of angina pectoris appears to be 
a relative disproportion between the requirements of the heart for blood 
and the supply furnished by the coronary arteries. This disproportion 
results in paroxysmal ischemia with its clinical counterpart, an attack 
of angina pectoris. In accordance with this concept, angina pectoris is 
precipitated by states which increase the work of the heart such as effort, 
emotion, and is relieved by coronary vasodilators such as nitroglycerine 
or amyl nitrite or by decreasing the cardiac work by rest or medication. 
The extraordinary significance of the collateral circulation in bridging 
the discrepancy between supply and demand is of pathologic and clini- 
cal importance. 


Acute MyocarptaAL INFARCTION 


The clinical diagnosis of acute myocardial infarction is based on pro- 
longed pain indicative of prolonged ischemia plus the clinical expres- 
sions of myocardial necrosis. These consist of shock, characteristic pro- 
gressive electrocardiographic changes, fever, leukocytosis and increased 
sedimentation rate. The primary cause is an inadequate coronary blood 
supply. Occlusion by thrombosis, subintimal hemorrhage, rupture of an 
atheromatous abscess or embolism is usually responsible. Temporary 
reduction in coronary blood flow or increased work of the heart, in the 
presence of a previously compromised circulation, may lead to infarction 
without the occurrence of fresh coronary arterial lesions. Since the myo- 
cardial infarct is the pathologic lesion responsible for the clinical syn- 
drome, and since the presence, absence, or exact character of the arterial 
obstruction cannot be diagnosed clinically, it is more accurate to use the 
term “acute myocardial infarction” rather than designations such as cor- 
onary thrombosis, coronary occlusion, coronary insufficiency, and so on. 

Atherosclerosis is the most frequent etiology, but in a very few 
cases, arteritis due to syphilis, rheumatic fever, systemic infections or 
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Fig. 6—Diagram of injected heart of case 37-2. 


thromboangiitis obliterans may be responsible. Acute myocardial infarc- 
tion may be the first clinical manifestation of coronary atherosclerosis 
when a single area of atheromatosis in an otherwise quite normal coron- 
ary arterial tree becomes the site of a fresh thrombus (Fig. 6). 

CASE 37-2, W.G., MALE, 50 YEARS. 

Close supervision for nine years because of gastrointestinal complaints; par- 
orysmal auricular tachycardia, four years; no congestive failure; angina pectoris, 
eleven days; coronary thrombosis, myocardial infarction, and death. 

Narrowing of left anterior descending and left circwmflex arteries; freshly 
deposited thrombus completely occluding left circwmflex artery; myocardial infarc- 
tion and subsequent rupture of the heart. 


W. G., 50 years old, had been under close medical supervision for nine years 
because of ill defined abdominal distress without obvious evidence of any abnormali- ¢ 
ties on physical examination or x-ray. Blood pressure had been normal. During 
four years before death he had had occasional episodes of paroxysmal auricular 

j tachycardia but at no time showed any evidence of cardiac pain despite fairly heavy 
work and emotional tension. Beginning eleven days before death he suffered attacks 
of substernal pain induced by mild exertion, cold and excitement, relieved by nitro- 
glycerine. He was admitted to the hospital six days before death because of 
persistent excruciating substernal pain. Physical examination was essentially nega- 
tive except for persistent fever and characteristic progressive electrocardiographic 
evidence of acute myocardial infarction. Pain had subsided and he was feeling better 
when he suddenly became ashen, dyspneic, and died. 
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Diagram of injected heart of case 49-9. 


Postmortem examination. The heart weighed 430 grams. There was a large 
fresh infarct of the posterior left ventricle near the base with a tear of the myocar- 
dium 1 em. long at the anterior border of the infarct. The right coronary artery 
was normal. The left anterior descending coronary artery was narrowed near its 
origin. The left circumflex artery showed an area of atheromatosis with consider- 
able narrowing near the origin with a large occluding thrombus. The portion of the 
heart distal to the occlusion was only poorly filled by injection material, and there 


were no large anastomotic channels discernible. 

In approximately half of the patients, however, angina pectoris, mild 
or severe, has been present. Such a case is the following (Fig. 7): 

CASE 49-9, LN., FEMALE, 71 YEARS. 

Arterial hypertension twenty years. Angina pectoris three years. Prolonged 
cardiac pain nine and seven days before death. Sudden collapse and death on second 
day of hospital admission. 

Necropsy showed myocardial infarction with rupture of left ventricle. Old 
complete occlusion right coronary artery, narrowing of left anterior descending 
artery, fresh occlusion in left circumflex artery. 

I.N., a 71 year old woman, had squeezing substernal pain one week before admis- 
sion lasting two hours, accompanied by a choking sensation and cold sweat. Hyper- 
tension of 170/100 had been present for 20 years and occasional angina pectoris for 
three years. A second episode of pain lasting one hour occurred five days before 
admission, but she remained up and about at home for five days. There were no 
other cardiac symptoms, but the patient entered the hospital because of anorexia, 
right upper quadrant pain and occult blood in the stools. 

Physical examination showed pulmonary emphysema and basal rales. The 
heart was enlarged; the sounds were normal and a few extrasystoles were heard. 
The liver was enlarged four fingers below the costal margin, but there was no 
peripheral edema. The blood pressure was 150/100. Laboratory studies showed a 
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leukocytosis of 12,450 and an elevated sedimentation rate of 14 mm. per minute. 
An electrocardiogram, however, was normal. 

The patient had no complaints until 48 hours after admission when she sud- 
denly collapsed and died while straining on a bed pan. 

Necropsy. The heart weighed 376 grams. A fresh through and through infarc- 
tion was found at the base of the left ventricle with rupture through the infarction 
producing pericardial tamponade. All main coronary arteries showed atherosclerosis 
with moderate narrowing. An old complete occlusion was found in the posterior 
descending branch of the right coronary artery, the distal portion of which was 
filled with blue mass by collateral channels from the left coronary; in this area a 
slight amount of microscopic myocardial fibrosis was found. A large branch of 
the left circumflex coronary artery was occluded by a fresh thrombus: the distal 
portion of this vessel was uninjected with mass and the area of fresh myocardial 
infarction previously supplied by this vessel showed no collateral circulation. 


In most instances, acute myocardial infarction occurred without 
relation to effort or other discernible event. Occasionally, in the pres- 
ence of a previously compromised coronary circulation, special condi- 
tions which increase the work of the heart or reduce coronary flow 
temporarily may precipitate an acute infarction without an acute 
coronary occlusion. In some persons one or more of the following 
precipitating factors were evident: unusual prolonged exertion, insulin 
hypoglycemia, concussion or trauma to the precordial area, shock 
consequent to operation, paroxysmal tachycardia, hemorrhage or other 
causes. The small epidemics of acute myocardial infarction reported 
following every snow storm offer examples of this type every winter. 

In these times, when early ambulation is practiced following acute 
myocardial infarction and bed rest is regarded with abhorrence as old- 
fashioned, it may be well to summarize the chronology of the healing 
process in an acute myocardial infarct.’ Necrosis of the muscle and 
infiltration by polymorphonuclear leukocytes are the important features 
of the first week. Removal of the necrotic muscle and replacement by 
connective tissue predominate during the next five weeks. Collagen 
begins to be laid down by the newly formed connective tissue in the 
second week. It gradually increases in amount, becomes more dense and 
reaches its maximum in about three months. This general time sequence 
is modified by the size and position of the infarct and by the state of 
the remaining coronary circulation. Small infarcts may be almost com- 
pletely healed after five weeks. Large infarcts usually are not completely 
healed until two to four months have passed. 

The pathologic and clinical events in the first two months following 
acute myocardial infarction have an important bearing on the occur- 
rence of cardiac rupture. Rupture of the heart was responsible for 10 
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per cent of the deaths of our patients who died during an attack of 
acute myocardial infarction. A study of the data on the through and 
through necrosis responsible for rupture revealed that persistent hyper- 
tension and effort were the two most important etiological factors asso- 
ciated with this catastrophe. 


OBSERVATIONS IN PATIENTS WITH CORONARY FAILURE 


In certain cases, a perplexing diagnostic problem confronts the 
physician when cardiac pain more prolonged than that consistent with 
angina pectoris occurs, but on the other hand, the clinical evidences of 
myocardial necrosis, such as fever, leukocytosis, increased sedimentation 
rate, progressive electrocardiographic changes over a period of days, 
and the other recognized clinical features of acute myocardial infarction 
are not observed. The hearts of such patients did not show myocardial 
infarction on the occasions when they were examined postmortem; one 
or more areas of coronary obstruction were present, however."* In ac- 
cordance with the concept that cardiac pain is due to relative myocardial 
ischemia, such attacks usually were coincident with increased demands 
on the heart, such as paroxysmal heart action, emotion or exertion; 
whereas in other instances, decreased coronary blood flow following fall 
of blood pressure in shock was apparently responsible. In some hearts, 
fresh coronary occlusions or fresh areas of narrowing were present. 
The occurrence of pain reflects the absence or temporary inadequacy 
of compensatory collateral circulation. These episodes of coronary 
failure differ from angina pectoris in the longer duration of the attack 
and in some instances in the altered characteristics of the pain. On the 
other hand, the signs of myocardial necrosis are absent. The clinical 
diagnosis of either angina pectoris or acute myocardial infarction would 
be erroneous. We have designated this intermediate syndrome of pro- 
longed cardiac pain as coronary failure. 

The therapeutic management of episodes of this intermediate syn- 
drome of acute coronary failure depends on clinical recognition and 
proper evaluation of the underlying physiologic and pathologic changes. 
The treatment of patients with coronary failure differs from that of 
angina pectoris and of acute myocardial infarction. They must not be 
advised, as in angina pectoris, to continue or reduce only slightly their 
usual activities, nor, on the other hand, should they be confined to bed 
for long periods of time as in acute myocardial infarction. Patients with 
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prolonged cardiac pain should be observed closely for seven to twelve 
days in order to determine whether they exhibit the clinical character- 
istics of coronary failure and to be certain that the attack of pain is 
not the preliminary warning to be followed after some days by an attack 
of acute myocardial infarction, a sequence that has been termed “pre- 
liminary pain” or “impending acute coronary occlusion.” ** If con- 
tinued observation indicates an attack of uncomplicated acute coronary 
failure, the patient may be permitted to assume gradually increasing 
activity, sitting up in a chair after approximately one week and then 
becoming ambulatory. 


knowledge of the coronary arteries and the coronary circulation which 
have direct clinical implications. 
Bs 


SUMMARY AND CONCLUSIONS 


In this survey, I have covered some of the chief aspects of our 


Some of the unique physiological characteristics of the coronary 
circulation have been pointed out. 

In the normal heart, the coronary arteries are functionally end 
arteries. Watery injections, however, reveal anatomical fine anas- 
tomotic communications between the coronary arteries measuring 
less than 40 microns. But they are of limited functional significance in 
obviating the untoward effects of sudden coronary narrowing or 
occlusion. 

Complete occlusion or considerable narrowing of one or more coro- 
nary arteries may exist without giving rise to any clinical signs or 
symptoms and without having produced myocardial damage. 

The apparent inconsistency between the presence of long standing 
obstructive arterial lesions and the absence of significant pathologic 
or clinical evidence of myocardial damage is dispelled by the demon- 
stration of a collateral circulation which serves as a bypass in rela- 
tion to the obstruction in each of these hearts. 

The pathologic and physiologic substrate of angina pectoris, coro- 
nary failure and acute myocardial infarction have been discussed. 
In all three of the discussed syndromes, i.e., angina pectoris, coro- 
nary failure and acute myocardial infarction, the underlying mech- 
anism seems to be a relative disproportion between the requirements 
of the heart for blood and the supply through the coronary arteries. 
The changes in the myocardium resulting from this disproportion 
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depend solely on the extent and duration of the relative ischemia, 
not on the manner in which they are produced. 

The absolute necessity for immediate and complete bed rest, seda- 
tion, reduction of excessively high cardiac rates and other measures 
designed to reduce the work of the heart in the presence of pro- 
longed cardiac pain is emphasized as a means of limiting the extent 
of myocardial necrosis or even preventing its development. Such a 
regimen also affords an opportunity for the development of a more 
adequate collateral circulation. Similar considerations would seem- 
ingly apply to patients in whom angina pectoris suddenly appears 
or when the frequency or intensity of the attacks suddenly increases. 
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VER ninety per cent of the lesions which affect the coron- 
iF 4] ary arteries are due to atherosclerosis and it is with this 
K O 5 group that the present discussion is concerned. Coronary 
fy heart disease occupies a dominant place in clinical 
a medicine because of the large number of individuals 
involved, because it kills or impairs the efficiency of many who are in ; 
the most productive period of life and because the pictures which it 
presents are so varied in their manifestations. It offers a challenge in that 


the fundamental mechanisms involved in the production of arterial 
degeneration are still imperfectly understood. 


oc 


HistoricaL BACKGROUND 


The earliest observations correlating advanced disease of the coron- 
ary arteries with serious illness were probably those of Théophile Bonet 
of Geneva.’ In 1700, he described the case of a middle aged poet who E 
died shortly after a paroxysm of dyspnea which may well have been an : 
anginal seizure. At autopsy there was found ossification of the coronary 
arteries and these were almost completely occluded. 
There are two prominent landmarks in the development of our 
knowledge. The first is the description of angina pectoris by William 
Heberden in 1768.2 Heberden, however, was not aware that the chest 
pangs which he described were connected with the coronary arteries. 
It was Jenner who pointed out this relationship several years later. The 
second is the account of coronary thrombosis by James B. Herrick as 
given in his papers published in 1912 and 1919." * Herrick’s story of 
b his efforts to acquaint the medical profession with the clinical features 
of coronary heart disease is told in his recent autobiography which he 


* Read at the Twenty-fourth Graduate Fortnight of The New York Academy of Medicine, October 


9, 1951 
From the Department of Medicine, College of Physicians and Surgeons, Columbia University and 


the Medical Service of the Presbyterian Hospital. 
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has called “Memories of Eighty Years.” * It is characteristic of the re- 
luctance with which new viewpoints so often are received. 

“In 1912,” he says, “my paper on ‘Clinical Features of Sudden Ob- 
struction of the Coronary Arteries’ appeared, based on a case of coron- 
ary thrombosis in which I had made an ante mortem diagnosis. Recogniz- 
ing the radical nature of the views I held, which led me to conclude 
that this condition was not, as was then the belief, merely a pathologic 
curiosity but in reality a clinical entity with symptoms that often made 
it possible to diagnose it during life, | postponed publication for some 
time until, by search of the literature and further observation, I had 
reached conclusions that seemed to me justifiable and sound. The paper 
when read in 1912 before the Association of American Physicians 
aroused no interest. It fell like a dud.” It was seven years later, after 
the publication of his second paper, to quote further, that “physicians 
in America and later in Europe woke up, and coronary thrombosis came 
into its own, to become later a household word translated by the lay- 
man into ‘heart attack.’” 

It has always seemed to me that the contribution of Ernst von Leyden 
of Danzig, published in 1884," has not been given the recognition which 
it deserves. Leyden was a good pathologist and an excellent clinician. 
He divided coronary sclerosis, with respect to its effects, into four 
groups: (1) sclerosis without disturbance of heart function, that is with- 
out symptoms; (2) acute thrombotic softening or hemorrhagic infarc- 
tion; (3) a chronic form leading to disseminated or diffuse fibrous 
degeneration of the myocardium and, in some instances, to ventricular 
aneurysm; (4) a combined form in which is found an old fibrotic 
process as well as acute thrombotic softening. He also described the 
group of acute cases with sudden death. It is surprising that this ap- 
proach, which resembles so closely our current views, was relatively 
ignored even in Germany where these and other pertinent observations 
had been made. 


RECOGNITION IN A Mopern Hosprrat 


Eighteen years ago an attempt was made to trace the development of 
awareness of the coronary problem in the wards and autopsy room at 
the Presbyterian Hospital in New York by charting and comparing the 
incidence of clinical and pathologic diagnoses during the period from 
1910 to 1931." These observations, published in 1934, have now been 
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Taste I.—CLINICAL AND AUTOPSY INCIDENCE OF CORONARY DIAGNOSES 
AT FIVE-YEAR INTERVALS, COLUMBIA-PRESBYTERIAN MEDICAL 
CENTER, 1910-1950* 


Rate of Per Cent 
Clinical of Total 
Coronary Autopsies 


Total Clinical Autopsy Diagnoses with 
Hospital Coronary Total Coronary per1000 Coronary 
Year Admissions Diagnoses Autopsies Diagnoses Admissions Diagnoses 
1910 4,038 lll ll 9.9 
1915 3,543 2 113 21 0.5 18.6 
1920 4,300 ll 126 43 2.6 34.1 
1925 4,092 19 117 4h 4.6 37.6 
1930 14,788 107 231 68 72 29.4 
1935 17,134 132 304 92 7.7 30.3 
1940 19,878 173 292 lll 8.7 38.0 
1945 21,427 213 283 112 9.9 39.6 f 
1950 25,474 228 295 141 9.0 47.8 ; 
* The composition of the hospital population varied somewhat during the period covered. Ward, semi- e 
private and private patients are included. From 1930 on, Sloane Hospital (with its newborn) is 3 
included. From 1940 on, Eye Institute is included, but Babies Hospital, Neurological Institute, 


Orthopedic Hospital and Mary Harkness Convalescent Home are excluded. 


extended to cover the period from 1910 to 1950, and since 1930, cases 
in various affiliated institutions in the Columbia-Presbyterian Medical 
Center have been included. The figures obtained during a year have 
been tabulated at 5-year intervals. In this way certain facts and trends 


have become apparent (Table I). $ 

It is clear that in these data are inherent certain errors which cannot i 
be avoided. There is variation in the character of the hospital popula- ; 
tion with respect to disease, age and sex. There is variation also in the 
composition of the autopsy material with respect to the types of diseases : 
observed. The slight changes in the figures of Table I, due to the modi- ; 


fication of the hospital population by the later inclusion or exclusion of 

certain of the affiliated institutions caring for special types of cases, : 

may well have been due to chance variations. For estimating the fre- 

quency with which the clinical diagnosis of coronary disease was made 
o only those records were used in which there was specific mention of 
coronary involvement. In many instances it seems certain that, in the 
absence of manifest symptoms or signs, or because interest in some 
other condition was dominant, this diagnosis was not recorded in the 
final appraisal of the case. Such circumstances obviously would lower 
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the figures for incidence. In the autopsy group all types and degrees of 
coronary lesions were included. As was indicated in our previous publi- 
cation, more than 97 per cent were arteriosclerotic. 

The results, shown in the final two columns of Table I, have been 
reviewed to determine whether some of the fluctuations might be merely 
chance variations.* It is noteworthy that the term coronary disease does 
not appear as a final diagnosis in any history in 1910. In going over some 
of the old files, one finds reference to angina pectoris but none to 
coronary thrombosis or myocardial infarction. Such cases were desig- 
nated as chronic myocarditis, cardiac insufficiency or, occasionally, 
pyrexia of unknown origin. This latter group was shown at autopsy to 
represent instances of cardiac infarction with fever. The general trend 
in frequency over the entire period. shows a statistically significant in- 
crease. The relationship of sudden increases to the publication of Her- 
rick’s observations is of considerable interest. In 1912 his first paper 
appeared. Although generally neglected, his observations made some 
impression at the Presbyterian Hospital because the diagnosis of coron- 
ary disease was made twice during the year 1915. In 1919, after publica- 
tion of his second paper, there was a larger upward jump in the rate of 
clinical diagnosis from 0.5 to 2.5 per thousand admissions. From then 
on, there occurred a gradually progressive increase in the number of 
coronary diagnoses, although the change from year to year was not 
statistically significant. However, the difference between the figure of 
4.6 in 1925 and of 9.0 in 1950 is significant. During the past two decades 
there has been no important increase. 

The pathologists recognized and recorded coronary diagnoses even 
in 1910. Again the trend during the next 40 years is statistically signifi- 

cant. As was the case among the clinicians, the pathologists were made 
more aware of the importance of the coronary arteries in relation to the 
clinical features of disease after Herrick’s first paper and there is a rise 
from 9.y per cent in 1910 to 18.6 in 1915. Again, after Herrick’s second 
paper, there is a significant increase from 18.6 to 34.1. From then on, 
the variations are only of borderline significance or not significant at all. 

In short, during the past 40 years the number of clinical diagnoses 
of coronary heart disease has increased in frequency in a large university 

medical center. Greater diagnostic skill probably was largely responsible, 


* Miss Ann Baranovsky, of the School of Public Health of the Faculty of Medicine of Columbia 
University, furnished helpful advice in this review. 
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particularly in the earlier years. The diminution in the number of 
patients with acute infectious diseases and the aging of the population, 
as well as other changes in the character of those admitted to the hos- 
pital, are factors which must also be considered. Although prior to 1920 
there is a trend upward of the incidence found at autopsy, the slope of 
the curve is not as sharp as that depicting the frequency of clinical diag- 
noses. In fact, in the later years, the incidence appears to be essentially 
constant. Within the limitations of the character of the autopsy material, 
it seems that the clinicians, with the aid of more accurate methods of 
diagnosis, are now recognizing conditions during life which have for a 
much longer period been apparent to the pathologists. 

No claim is made that these figures are generally applicable and 
represent an over-all picture. They are, however, probably more reliable 
than any which could be obtained from death certificates. A comparable 
study was recently published by Morris," who analyzed necropsy rec- 
ords of the London Hospital where the coronary arteries, as well as the 
myocardium, have been routinely examined since 1907. Some 6000 
records from this hospital were studied from that date to 1949. They 
showed a 7-fold increase during this period in the number of cases of 
coronary heart disease. Morris concluded that coronary sclerosis and 
myocardial infarction, rare before the first World War, have since 
become common and that this increase represents a rising incidence 
rather than better recognition. Our own observations suggest that both 
factors probably are concerned but tend to place the preponderant em- 
phasis on greater accuracy in diagnosis. 


RECOGNITION 


The diagnostic approach to any group of diseases requires a logical 
classification for proper understanding. Atherosclerosis of the coronary 
arteries Causes a variety of pathologic lesions, both in the vessels and in 
the heart muscle. From the point of view of the physician who treats 
the patient, it is the resulting disturbances in function which are the 
chief concern. The one common denominator at the basis of the mani- 
festations of all coronary disease is coronary insufficiency. This may be 
defined as the disorder in which the amount or quality of blood is inade- 
quate to meet the demands of the myocardium if it is to function as an 
efficient pumping mechanism. Oxygen is essential for effective muscular 
contraction; hypoxia or anoxia of the myocardium is the fundamental 
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Fig. 1—Clinical features of coronary insufficiency. 


cause for the disturbances produced. These may result from various 
anatomic or physiologic lesions. 

In Figure 1, there is presented a schema which, it is believed, in- 
cludes the various clinical features of coronary heart disease on the 
basis of coronary insufficiency. It offers a simple concept and one in 
which there is unity of cause. 

Coronary insufficiency may be acute or chronic. In the acute form, 
there may be no recent occlusion and no recent infarction. In this 
variety pain is the most common symptom. Discomfort may be brief, of 
the anginal variety, or it may be more prolonged, lasting 20 minutes or 
more and yet not followed by cardiac infarction. This is the type of 
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pain intermediate between the discomfort of an anginal attack and 
that associated with occlusion and infarction. It has been designated 
by Blumgart* as “coronary failure”; but merely because of its duration, 
it does not merit a name of its own. There are certain pain equivalents, 
such as weakness, sweating or a sense of pressure or tightness across the 
chest. Discomfort may be referred to the abdomen and regarded as a 
digestive disorder. At times pulmonary edema or paroxysmal dyspnea 
will usher in an attack. Focal anoxia may initiate an arrhythmia. Sudden 
death in the presence of an impaired coronary circulation may follow 
some unusual exertion or emotional experience; it is to this type that the 
term “acute, fatal coronary insufficiency” has been applied.’ 

Recent occlusion of a vessel, whether by a thrombus or atheroma, 
or marked stenosis may cause fresh infarction. Under these conditions, 
pain is apt to be more prolonged and not infrequently is associated 
with nausea or vomiting. Again there may be substitution symptoms, 
such as mild substernal pressure, general weakness, sweating about the 
head and neck or digestive disturbances. Pulmonary edema sometimes is 
observed following sudden closure and congestive failure may follow 
when the collateral circulation is inadequate to nourish the remaining 
uninjured heart muscle. Occlusion may be without discomfort and 
sometimes occurs “silently,” particularly in the old and debilitated. 
Sudden closure may initiate ventricular fibrillation and be followed 
shortly by sudden death. 

In the chronic form there is no recent occlusion and no recent in- 
farction. The common finding is myocardial fibrosis with or without 
healed infarction. This is the condition to which formerly was applied 
the term “chronic myocarditis.” The heart is usually enlarged and 
congestive failure is frequent. There may be arrhythmias of various 
sorts, including premature contractions, auricular fibrillation or flutter, 
or varying degrees of auriculoventricular heart block. Sometimes the 
condition is asymptomatic and is discovered only when the electro- 
cardiogram shows bundle branch block, significant T-wave negativity 
or other evidence of old myocardial injury. 

From the point of view of the attending physician, the most im- 
portant diagnostic problem is to determine whether recent infarction 
has taken place, for upon its presence or absence will depend the general 
management of the patient. The criteria for the diagnosis of infarction 
are now well established; but it is proper to emphasize again that the 
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picture of coronary heart disease is varied and that its recognition some- 
times presents real difficulties. There is no classic pattern. 


DtaGnostic Aips 


Sclerosis without recent occlusion. There is no form of examination 
which is as important as the taking of a good history. This has been 
said many times but still is not sufficiently appreciated. The physician 
who is responsible for the care of the patient should be the one to hear 
from the sufferer’s own lips his history of discomfort. In many cases 
such an account, if skillfully obtained, suffices for diagnosis; it may be 
the only evidence obtainable, for the physical examination and all 


special tests may prove to be negative. 

On physical examination, the presence of cardiac enlargement, in 
the absence of hypertension, valvular disease or other manifest cause, 
should always arouse suspicion. This should be confirmed by x-ray or 
orthodiagraphic examination. Changes in the form of the electrocardio- 
gram may afford graphic evidence of myocardial injury. Of particular 
importance are bundle branch block, significant T-wave negativity and 
arrhythmias, particularly auriculoventricular block or auricular fibril- 
lation or flutter. It should always be kept in mind that alterations in the 
electrocardiogram are not etiologically specific and that they must be 
interpreted in terms of the clinical picture as a whole; it is not possible 
to make a diagnosis of coronary heart disease on the basis of the electro- 
cardiogram alone. 

In recent years, the ballistocardiograph has become of increasing 
interest as a diagnostic tool. In its original forms, whether damped or 
undamped, it is a cumbersome and expensive instrument requiring con- 
siderable technical skill for its proper manipulation. The correct inter- 
pretation of ballistocardiographic records likewise demands experience 
and special knowledge. In the hands of Starr and others such tracings 
have afforded early evidence of myocardial dysfunction and have sug- 
gested coronary insufficiency at a time when other methods failed to 
indicate its presence."’ Results obtained with the use of smaller instru- 
ments, such as that devised by Dock,” should, for the present, be 
accepted with caution. These devices are more susceptible to oscillations 
produced outside the body than are the table models. Whether records 
obtained with the smaller machines are wholly reliable is still open to 
question. It seems likely that a relatively simple and accurate ballisto- 
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cardiograph will be developed in the near future. The practical useful- 
ness of such an apparatus is still to be determined. 

In a small group of cases, the history and examination leave the 
physician in doubt as to whether he is dealing with a coronary problem. 
Under these circumstances, two special stress tests have been devised. 
The two-step exercise test of Master’® is comparatively simple to per- 
form. The chief objections to it are that (1) criteria of a positive re- 
sponse are not well defined and (2) false positives occur." These, in 
our opinion, are serious faults. Furthermore, we are not convinced of 
the claim made by the sponsors of this test that a negative result ex- 
cludes coronary insufficiency. 

Our own studies have been concerned more particularly with the 
anoxemia test, during which the patient is made to breathe, at the 
normal rate of respiration, a mixture of 10 per cent oxygen and go per 
cent nitrogen.’*"*? This test has now been used extensively both in this 
country and abroad and, with the exercise of the simple precautions 
which have been outlined, is entirely safe. Anoxia is quickly reversible 
because 100 per cent oxygen can quickly be given. It should be used 
only in cases in which the diagnosis is in doubt. The criteria for a posi- 
tive effect have been clearly stated and in thousands of tests performed 
in many clinics have been found to be valid. A recent report by Nylin,"* 
of Stockholm, presents favorable results in 1130 tests. In the light of a 
large experience, we can reiterate the statement that a positive test is a 
sign of coronary insufficiency; on the other hand, a negative test does 
not rule out the possibility that lesser degrees of coronary insufficiency 
may be present. 

The following case report relates an instance in which the test was 
a decisive factor in diagnosis. 

C. G. (Unit No. 842455) was a jewelry salesman, 58 years of age, 
and was referred from another hospital because of pain in the chest and 
shoulders, of one month’s duration. However, the present illness really 
began five years previously with a burning sensation behind the sternum. 
This occurred only on exertion. Electrocardiograms and x-rays of the 
chest taken then, were said to have been negative. He continued at work 
for a year although the sensation recurred. At the end of a year, another 
x-ray was made and he was told that his heart was enlarged. Aspirin and 
bicarbonate of soda appeared to afford some relief. He was sent to 
Arizona for six months but returned to New York unimproved. For 
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Fig. 2—-Anoxemia test. A—control. B—after breathing 10 per cent 
oxygen for 5 minutes. C—after 20 minutes of hypoxia. D—5 minutes after 
breathing 100 per cent oxygen for 1 minute. 


the two months prior to admission he complained of attacks of knife- 
like pain in the right shoulder which sometimes radiated to the right 
ring finger. These occurred chiefly in the evening before retiring. X-rays 
of the gallbladder revealed no stones and no disturbance in function. 
He stated that nitroglycerin relieved the pain in his right shoulder but 
did not affect the discomfort in his chest. His story rambled and was 


confusing. 

Examination showed no cardiac enlargement on physical examina- 
tion or by x-ray. There was a short, blowing systolic murmur at the 
apex. The blood pressure was 135 mm. Hg systolic; go diastolic. The 
blood count was normal. The venous pressure was 78 mm. of water. 
The circulation time, by the decholin method, was 20 seconds. X-rays 
of the gastrointestinal tract revealed no abnormalities. There were 
osteoarthritic changes in the thoracic spine, especially on the right side. 
An electrocardiogram, including precordial leads, was normal. 

The anoxemia test was strikingly positive, as shown in Figure 2. 
There were changes in both the RS-T segments and in the T-waves. 
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The patient did not complain of discomfort during the test but at its 
conclusion said that after 10 minutes of hypoxia he experienced pain in 
the upper back on the right side and across the right chest. The oxygen 
saturation of the blood was determined during the period of hypoxia by 
the Millikan oximeter. The control reading was 97 per cent; after 5 
minutes, 78 per cent; after 20 minutes, 75 per cent; 5 minutes after 
breathing 100 per cent oxygen for 1 minute, 98 per cent. 

Recent observations by Gofman and his associates'® indicate that 
variations in the patterns of lipoprotein in the blood serum, as studied 
with the ultracentrifuge, may reflect varying degrees of error in lipid 
metabolism. A strong positive correlation has been demonstrated be- 
tween elevation of the larger “Sr 10-30” class of lipoproteins and the 
rate of development of atherosclerosis. Chemical changes in the blood 
and tissues may well furnish clues relating to the origin of arterial de- 
generation and it seems possible that such changes may be employed 
diagnostically to detect the basic metabolic fault in its early stages at a 
time when it can be retarded or reversed. 


SUMMARY 


The existence of lesions in the coronary arteries has been known for 
several centuries but the correlation between the pathologic changes 
in these vessels and the clinical manifestations caused by them were 
slow to be recognized. It is only in the past thirty-five years that the 
medical profession has become familiar with the problems of coronary 
heart disease and aware of their importance. There has been an increase 
in the incidence of the diagnoses of coronary disease during this period, 
both at the bedside and at the autopsy table, as indicated by a survey of 
the records at the Columbia-Presbyterian Medical Center from 1910 
to 1950. The upward trend in the frequency of clinical diagnosis has 
been greater than that in the autopsy series, probably due in large part 
to the development of greater diagnostic skill; however, there appears 
to have been a significant increase as found at autopsy, most marked 
during the decade 1910 to 1920. 

The clinical manifestations of coronary heart disease are due to a 
functional disorder which, in all instances, is coronary insufficiency. 
A schema has been presented on the basis of which these features, acute 
or chronic, with or without infarction, may be viewed as effects of a 
disproportion between the amount of blood available for the myo- 
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cardium and the work which the heart is called upon to perform. 
Certain diagnostic aids have been discussed and their value has been 
appraised, The solution to the problem of coronary heart disease is to 
be found in discovering the cause of atherosclerosis and eventual under- 
standing of its nature will point the way to more effective therapy and, 
of even greater importance, to measures for prevention. 
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ADRENAL HYPERFUNCTION AND FUNCTION* 


S. Leonarp Simpson, M.A., M.D., F.R.C.P. 


St. Mary's Hospital, London 


powers of clinical and pathological observation and 
4 intellectual courage synchronised knowledge gained at 
a) the bedside with autopsy findings, wrote in his famous 
meseseseseses) monograph of 1855 “indeed the mutual aids of physio- 
logy and pathology are much more nearly balanced than many may be 
disposed to admit.” It is from this approach that I have ventured the 
title “adrenal hyperfunction and function,” using the conception of 
pathology in a wider sense then morbid anatomy and endeavouring to 
indicate that in endocrinology there is often an imperceptible gradation 
from the extremes of normality to the ranges of endocrinopathy, so that 


knowledge may spread in either direction to the betterment of under- 


standing. 

In this modern era, no physician, however pragmatic, can limit his 
horizon by refusing the fruits of the chemist, or experimentalist, and 
three expansive years (1931-4) in the department of experimental en- 
docrinology at the Lister Institute stamp my own outlook. Nevertheless, 
we must not forget Pope’s dictum that the proper study of mankind is 
the study of man, or Trousseau’s advice to live with our patients by the 
bedside, or the fact that Nature herself is a most prolific experimentalist. 
Let us not be unduly obsessed by the laboratory so that our clinical 
senses and judgement become blurred, but, at the same time, let the clin- 
ician maintain a sensitive awareness of the experimentalist and biochem- 
ist, so that their penetrating shafts of revelation may not be shut out by 
obtuseness. On this background, I hope you will permit me to-day to 
direct my thoughts mainly along clinical lines and to indicate in the 
latter part of my address that the richness and plethora of the clinical 
field may still throw up new features and new syndromes, remembering 
with Pasteur that “in the field of observation, chance favours only the 
mind which is prepared.” 


° Given May 15, 1951 before the Section on Medicine of The New York Academy of Medicine. 
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The purists in endocrinological nosology have insisted that all, or 
nearly all, the characteristic features of a syndrome, e¢.g., Cushing’s 
syndrome, must be present before the diagnosis can be made. This 
may have been a necessary phase in nosological evolution when clinical 
endocrinology was blurred and chaotic and polyglandular syndromes 
were so described. To-day, I would suggest that this attitude is defeating 
its own object from the aetiological approach by failing to recognise a 
common pathology to total and incomplete clinical manifestations. | 
have ventured to advocate this view for many years* and also the con- 
ception that major endocrine disorders are gross caricatures of minor 
or incomplete ones; and further, that there is no sharp dividing line 
between the latter and accepted normality. Genetics is too facile an 
alternative explanation because genetics determines a great deal of 
major endocrinology, except perhaps destructive or neoplastic lesions; 
and, in any case, we are concerned with the endocrine mechanisms that 
are genetically determined. Another orientation of this approach is the 
fact that the pattern of adrenal or pituitary-adrenal hyperfunction, 
normal and pathological, perhaps genetically determined, so often un- 


folds itself slowly and inexorably, with or without illusionary phases of 
remission, like a classical drama from birth to the grave; and that in 
this life history, the high points of instability, susceptibility and change 
are puberty (including an associated earlier adrenarche), pregnancy 
and the climacteric. 


Types or ApRENAL HyPERFUNCTION 


Adrenal hyperfunction may be classified biologically into two 
groups, androgenic (entirely or predominantly) and glucocorticosteroid 
(predominantly). Clinically, in adult women, the term adreno-genital 
syndrome is usually applied to the triad of amenorrhoea (or oligomenor- 
rhoea), hirsutism and adiposity. Many of these patients manifest or 
develop in mild degree some of the features of Cushing’s syndrome, e.g., 
hypertension and impaired carbohydrate tolerance, and the only clear 
cut hormone and biochemical differentiation is the occurrence in Cush- 
ing’s syndrome of a hypotassaemic, hypochloraemic alkalosis with per- 
haps raised serum sodium, which is interpreted as excessive secretion of 
minerocorticoids of the deoxycortone type. However, glucorticoids 
have in minor degree a similar minerocorticoid action; and only a small 
proportion of patients with Cushing’s syndrome manifest the charac- 
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teristic biochemical picture. The predominantly androgenic, or muscular, 
type of adreno-genital syndrome is less well recognised in females but 
it is an important type physiologically speaking. For its optimum and 
concise presentation, I will go back to Gordon Holmes classical case of 
1924. A beautiful girl of 17 with normal feminine contours, ceases to 
menstruate and at 19 develops hair on the face and body. By 24, she 
has lost all her subcutaneous fat and associated seductive (sic) feminine 
contours and has become muscular, masculine and strong. An adrenal 
tumour is found and removed. The patient regains her normal subcutane- 
ous fat, her normal feminine contours, her normal menstruation and at 
the same time loses all the abnormal hair. The author was able to record 
that she remained normally well when last seen at the age of thirty-five. 
Here we have an example of an adrenal hyperfunction (androgenic) 
causing a loss of trunk fat in contrast with adrenal glucocorticosteroid 
hyperfunction with deposition of face and trunk fat. What is the 
mechanism? I would postulate a two-fold mechanism: 1. The inhibition 
of pituitary ACTH by excess of androgens and resulting inhibition 
of secretion of adrenal glucocorticosteroids; and 2. A positive nitrogen 
anabolism effect by androgens. The loss of body fat after adrenalectomy,® 
or in Addison’s disease, is recognised, although the mechanism may be 
disputed, but the loss of body fat after a type of adrenal hyperfunction 
(androgenic) is not often thought about. With adrenal glucocortico- 
steroid hyperfunction, although fat is deposited on the face, around the 
breasts and abdomen, it may disappear from the upper arms and thighs 
and the presence of much fat in the liver suggests perhaps a mobilisation 
and transport of fat. In some patients with Cushing’s syndrome, in spite 
of the exceptional fat deposition, the total body weight may be 
unchanged or even diminished, but in other patients, and particularly in 
infants and children, there is both an enormous increase in fat and in 
total body weight. If there is a parallel with Kendall’s* experiments in 
mice, the first group of Cushing’s syndrome might show a preponder- 
ance of compound E and the second of compound A. 

Although an androgenic and a glucocorticosteriod type of hyper- 
function have been differentiated, and this is of some theoretical and 
practical value, it is well-known to every clinician that mixed types 
are frequent both with adrenal tumour and adrenal hyperplasia. In 
some cases, it may not even be possible to speak of preponderating 
androgenic or preponderating glucocorticosteroid. 
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Tue VALvue aNp Limitation or Hormone Assay 


Following Womack and Koch’s® biological proof of androgens in 
the urine of women, Simpson* demonstrated an excess of such hormone 
(using castrated rats) in virilism and with de Fremery and Macbeth’ an 
excess of androgenic comb-growth hormone in 4 of 7 adreno-genital 
syndromes, 3 of 4 Cushing’s syndrome, and 3 of 3 pseudohermaphrodites. 
Callow* introduced the 17-ketosteroid assay, which came into general 
clinical use. It is now well recognised that normal values for 17-ketoster- 
oid may be found in the adreno-genital syndrome and Cushing’s syn- 
drome and that values found in adrenal hyperplasia may overlap or 
even exceed those sometimes found with adrenal neoplasm, although 
very high values favour neoplasm. The qualitative findings of such 
substances as dehydroiso-androsterone in appreciable quantities favours 
neoplasm. A further difficulry in the interpretation of 17-ketosteroid 
assay is the fact that large doses of injected cortisone are excreted in the 
urine as 17-ketosteroids.” 

The value of assays of urinary glucocorticosteroids are still sub- 
judice. The quantities present in the urine are of a very much smaller 
order than those . 17-ketosteroids. The biological liver glycogen 
method of Venning" is more dependable than the colorimetric clinical 
method, or at least more easy of interpretation, but it is time consuming. 
In one recent case under my care, a woman of 40 with Cushing’s syn- 
drome, developing since the age of 28, and in whom a large adrenal 
adenocarcinoma was found and removed, the assay values per 24 hours 
were 17-ketosteroids 240 mg. (normal 5 to 12 mg.) glucocorticosteroids 
(Talbot-Heard method) 5.4 micrograms (normal 1 to 2 micrograms) 
and 4o per cent of the total ketosteroids was dehydroiso-androsterone. 
In spite of the relative proportion of the pre-operative assay values, 
plethora, polycythaemia and hypertension were far more prominent 
than hirsutism, an indication of the inhibitive effect of glucocortico- 
steroids on the hair-stimulating effect of androgens. It is probable that 
the values for urinary steroids assays are only a fractional revelation of 
adrenal steroids secretion. I have ventured to suggest that, as with sedi- 
mentation rates, “normal” values are no guarantee of “normality” but 


high values are significant. 
Prrurrary-ADRENAL RELATIONS 


Acromegaly is an accepted primary pituitary disorder, due to an 
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eosinophil adenoma or hyperplasia. In adult men, it is associated with 
generalised hairiness. In women, hirsutism may develop after a variable 
latent period. In both sexes, the adrenals are enlarged, the cortex hyper- 
plastic and often nodular. The hairiness is, therefore, almost certainly 
the result of adrenal androgen secretion although the 17-ketosteroids 
may not be appreciably elevated. It has not been demonstrated in 
animals that growth hormone can produce enlarged nodular adrenals, 
so that we must assume that there is an associated hypersecretion of 
pituitary cortico-adrenotrophic hormone or ACTH. It would appear 
probable that this is secreted by the eosinophil cells and that in most 
instances, it is an entirely androgenic stimulus and does not result in 
excessive secretion of glucocorticosteroids. Thus there is clinico-patho- 
logical evidence to suggest that endogenous ACTH may be more than 
one substance. There is also experimental evidence of the dual or 
multiple nature of ACTH since any one preparation gives different 
results for assay according to the method of testing, e.g., adrenal ascorbic 
acid depletion, adrenal weight restoration after hypophysectomy, lym- 
phocytic involution and eosinopenia. Nevertheless, cortisone inhibits the 
secretion of adrenal androgens via pituitary inhibition’ and testosterone 
likewise inhibits the secretion of adrenal glucocorticosteroids."' 

Mild hirsutism in big-boned women with mild gigantism and mild 
acromegaly is sufficiently common to be regarded as normal. The fol- 
lowing case history is less normal and raises some interesting points. A 
woman of 21 (in 1938) presented with generalised hirsutism. Menstrua- 
tion was normal from 14 to 16, when she developed amenorrhoea, 
generalised hirsutism and deep voice. She was big boned with the lower 
jaw prognathic and the sella turcica was slightly enlarged but fundi 
normal. Her 24 hourly urinary 17-ketosteroids were very high, 143 mg. 
A right adrenal tumour was removed. Menstruation returned and 
remained normal for 10 years, after which it became scanty. Hirsutism, 
which involved the face and whole trunk, remained unalleviated. The 
17-ketosteroids fell to approximately half their pre-operative value and 
remained so, namely 60 mg. per 24 hours or five times the normal. Re- 
cent laparotomy showed normal ovaries, no evidence of neoplasm or 
metastases, nil at the site of operation and a somewhat enlarged left 
adrenal gland. 

My comments on this case that I have observed for thirteen years 
are as follows. The hirsutism was adrenal androgenic and the latter due 
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to a primary pituitary stimulus. Since it is difficult to postulate that the 
left adrenal hyperplasia is due to a different stimulus from the right 
adrenal neoplasm, it seems not improbable that on the right side, a 
hyperplasia preceded the neoplasia and that a pituitary stimulus was the 
cause of both. This is rather an unconventional hypothesis. Let us 
briefly examine another case that may support it, namely one described 
by Lynch last year."* A boy of 6, who showed rapid skeletal growth 
from birth and some hair on the lip at 3, was at the age of 6, some 9 
inches above the average in height and excreted 19 mg. of 17-keto- 
steroids in 24 hours urine. An adrenal tumour was found and removed. 
The hair on his lip was lost and later returned. At the age of 9, he was 
no less than 13 inches taller than his contempories but excreted less than 
half the amount of androgens than at the age of 6, namely 8 mg. of 17- 
ketosteroids per 24 hours. There was also no clinical evidence of 
adrenal neoplasm or metastases. I would suggest that, as in my case, 
there was a pituitary stimulus to neoplasm of the one gland and hyper- 
plasia of the other and that neoplasm can arise from hyperplasia. This 
by no means implies that an adrenal neoplasm cannot arise without such 
a stimulus and the occurrence of atrophy of the opposite adrenal gland 
in the presence of adrenal neoplasm cannot be explained on the basis of 
a common stimulus to both. Lisser described a similar case to that of 
Lynch in 1933. On the other hand, Richardson and Doll” described a 
a of 6, with rapid growth and hirsutism, with urinary 17-ketosteroids 
125 mg. per -4 hours, and at death after operation, both adrenals hyper- 
slesiie and three times the normal size. The occurrence of an excessive 
pituitary adrenotrophic stimulus in nature in close association with an 
excessive and often preceding pituitary growth hormone stimulus both 
in children and adults, as in the cases described above, suggests that 
the difficulty the biochemists initially had in separating growth and 
ACTH fractions from pituitary extracts was not merely fortuitous. Ir 
is also of interest that while with adrenal tumours of the glucocorti- 
costeroid type, the opposite adrenal gland is nearly always atrophied, it 

is only rarely so in the case of androgenic adrenal tumours, at least in my 
experience. The latter is perhaps contrary to the fact that injected 
testosterone can inhibit the secretion of adrenal glucocorticosteroids. 


CusHInc’s SYNDROME 


The attempt to differentiate Cushing’s syndrome from Cushing's 
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disease appears to me to lack adequate justification or usefulness, but 
this may be because I can never remember which is which. Cushing's 
contribution to this syndrome, which not inappositely bears his name, 
was to point out’ that in several cases a basophil adenoma of the 
pituitary gland was present; and further to contend that it was primarily 
responsible for the disorder in the same way as an eosinophil adenoma 
was for acromegaly, while at the same time granting that the secondary 
hyperplastic adrenal glands might well be responsible for much of the 
symptomatology — a supposition for which he is rarely credited. From 
a clinical angle, the syndrome had been known for many years and was 
described by Turney of St. Thomas’s Hospital in 1913"° and by Ander- 
son of Glasgow in 1915,"* the latter’s patient having hyperplastic adrenals 
and a basophil adenoma of the pituitary, which latter was not con- 
sidered to be aetological (Parkes Weber.'*) Where the adrenals are 
hyperplastic, a perplexing corollary of Cushing’s views would be that 
pituitary basophil cells secrete adrenotrophic hormone in Cushing’s 
syndrome and pituitary eosinophil cells secrete adrenotrophic hormone 
in acromegaly. Where an adrenal tumour is the cause of Cushing’s syn- 
drome, the opposite adrenal is usually atrophied, so that the tumour is 
unlikely to have been caused by any pituitary stimulus. 

It was soon discovered that Cushing’s syndrome could be caused by 
an adrenal tumour and cured by its removal, but in these cases coming 
to autopsy there was no evidence of a basophil adenoma. However, both 
in Cushing’s syndrome associated with adrenal neoplasm, or with hyper- 
plasia, Crooke’* found degranulization and hyalinisation of pituitary 
basophil cells (Crooke’s cells) as a constant finding. He regarded these 
cells as an expression of “altered physiological activity” and Simpson” 
took the view that they were secondary to excessive adrenal hormone 
secretion as successful removal of an adrenal tumour abolished all 
symptoms of the syndrome it appeared to cause. This view is supported 
by the recent detection of Crooke’s cells in the pituitary gland of 
patients with rheumatoid arthritis who have been treated by cortisone or 
ACTH. (Laqueur,” and Golding, Bondie and Sheldon”). Crooke’s 
changes are not found in the basophil cells of a basophil adenoma. 

However, I would not exclude the pituitary as the cause of adrenal 
hyperplasia in Cushing’s syndrome. I have come across two such patients 
in whom the sella was macroscopically distended with a basophil adenoma 
(the latter usually being microscopic) and Cushing’s syndrome has been 
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described in association with a pituitary basophil carcinoma (Cohen 
and Dibble,“ and by Davidoff). I have also met with a combination of 
the symptoms of acromegaly and Cushing’s syndrome in a woman of 
39, with an enlarged pituitary fossa and such a case has just been de- 
scribed in a 40 year old negress by McCormick, Reed, Murray and 
Ray.** In this negress patient, increased amounts of ACTH were pres- 
ent in the blood, an eosinophil adenoma of the pituitary was present at 
autopsy, the pituitary basophil cells showed Crooke’s changes and the 
adrenals were hyperplastic and nodular. Forbes patient** with Cush- 
ing’s syndrome and a pituitary chromophobe carcinoma had an eosino- 
phil metastasis in the liver. Albright” has argued strongly in favour of 
an adrenal origin of Cushing’s syndrome and Kepler** favoured this 
view but left the question open. 

What is the relationship of Cushing’s syndrome to normal physiol- 
ogy? Many of its features may appear in normal pregnancy, to which 
Browne has felt justified in applying the name “physiological Cushing’s 
syndrome.” Classical Cushing’s syndrome may commence in pregnancy, 
in which physiological state in animals pituitary and adrenal hyper- 
trophy is well recognised. Normal pregnancy is associated with an in- 
creased excretion of glucocorticosteroids and such high values may per- 
sist where some of the features persist, ¢.g., adiposity, plethora. It is also 
of interest that mild acromegaly and hirsutism may be present during 
pregnancy and Cushing*’ wrote “child bearing is apt to have a pro- 
nounced effect in activating the malady (acromegaly), an effect con- 
ceivably brought about by the increase of the growth hormone required 
for the needs of the child.” I would also draw attention to Simpson’s 
description of chronic Cushing’s syndrome slowly evolving over a life 
time in multipara and in climacteric women;? and to Achard and 
Thiers’ ** patient, a woman of 71, who shaved a moustache at the age of 
nine. The physiological differences in appearance between a matron 
and an adolescent girl are well known. Are they expressions of progres- 
sive or accumulative phases of pituitary-adrenal hyperfunction? I think 
so. I also believe that the syndrome I am about to describe in children 
will give indirect support to the pituitary origin of non-neoplastic 
varieties of Cushing’s syndrome. 


Fat CHILprRen 


Fat children, even more so than fat adults, have been treated harshly 
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by doctors, school children and school teachers. They are decried as 
lazy and gluttonous and even untruthful, as far as food is concerned, and 
denied the recognition of their unequal struggle against a powerful 
pituitary-adrenal hyperfunction. They are labeled as organically nor- 
mal, or erroneously as Fréhlich’s syndrome, which is an extreme rarity, 
or sometimes as eunuchoids. 

I have endeavoured to separate off a group, which, I believe, in minor 
degrees, is a very large group, and to give it a descriptive name, Adipose 
Gynandrism for males and Adipose Gynism for females; and to indicate 
its pituitary-adrenal origin by clinical and experimental considerations 
and by hormone assays. I have been helped by my long conviction of 
the importance of endocrine hyperfunction in the aetiology of adiposity, 
a view not generally accepted, but carefully reasoned in the 1938 edi- 
tion of my Major Endocrine Disorders? by my interest in coloured 
lineae distensae and my conclusion from their appearance in Cushing’s 
syndrome, pregnancy, infections, and during cortisone or ACTH 
therapy, that where coloured lineae distensae are found, adrenal hyper- 
function of cortisone type can and should be postulated.*°™' 

The variations of physiological puberty and prepuberty have been 
studied by many, including Ellis and Tallerman® in England and Hilda 
Bruch® in New York, but these observers have been unable to accept 
an endocrine explanation. For example, Hilda Bruch, at the end of a 
very valuable study associating premature and increased growth rates 
with adiposity concludes, “Nothing in this study of the obese child 
warrants an interpretation of hyperfunction of the pituitary or the 
thyroid gland.” I will endeavor to indicate that the pituitary is the 
primary cause and that the adrenal cortex plays an important part. I hold 
no brief for the thyroid. 

In speaking of puberty, we think of chronological puberty, e.g., 
13 + or —, with sex maturation. Fuller Albright has reminded us that 
the adrenals as well as the gonads come into play at that time, a thought 
propounded by Bulloch and Sequeira in 1905.%* “The adrenal cortex is 
connected with the growth of the body and the development of pub- 
erty.” Albright has coined the term adrenarche as supplementary to 
mnenarche. He appears to have limited this conception to androgens and 
to chronological puberty. I would extend the conception to the adrenal 
glucocorticoids and recognise that there may be, and often is, a pre- 
adrenarche at the age of 7 + or —, and that the adrenarche, like the 
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climacteric, may precede chronological puberty by several years and 
persist after it by an equally long period. My views are based on clinical 
considerations but are supported by some hormone assays. Talbot*’ 
finds a sharp increase in 17-ketosteroids at age of 8 and Pincus and 
Thimann® a further increase at twelve. The latter like Venning and 
Browne" find adult value for glycogensteroids at 7 or earlier. Measured 
per surface area glucocorticosteroids may be present in considerable 
quantities from birth (Talbort**). 


Apipose GYNANDRISM (AND GynismM)—A New 


It is some 15 or more years ago, at a discussion of the Royal Society 
of Medicine on adiposity that I queried the “gluttonists” somewhat epi- 
grammatically! “It is as inadequate to state that adiposity is due to 
overeating as it would be to state that diabetes insipidus were due to 
overdrinking.” In addition to hypothalamic lesions, I postulated hyper- 
activity of the pituitary and adrenal glands, a thesis which did not 
exclude polyphagia as an intermediate mechanism. For example, if an 
infant of six months suddenly develops a voracious appetite and enorm- 
ous adiposity and dies at twelve months from an adrenal cortex adeno- 
carcinoma, no one would dissociate the tumour from the polyphagia or 
the adiposity. Physiological or pathological hyperfunction without neo- 
plasm can be just as relevantly aetiological. Further, there are qualitative 
differences in tissue composition resulting from hormone induced poly- 
phagia. Pituitary growth hormone and (or) testosterone produce a 
relative increase in protein whereas adrenal corticosteroids, particularly 
compound A, produce an increase in fat (Kendall*). Further, relative 
increases in the proportion of fat may be associated with no increase in 
body weight or even a decrease (Compound E). There is even a third 
factor, less easily understood. Young adrenalectomised rats put on less 
weight and less fat than their paired fed control rats.* ** With these 
very important qualifications, no one would deny the physical laws of 


energy and food intake in relation to adiposity. 

It was perhaps the frequent and indiscriminate use of the term 
Frélich’s syndrome, in my experience a disorder of extreme rarity, 
that led some paediatricians to swing to the opposite extreme and label 
all childhood adiposity as exogenous or gluttonous, particularly as there 
was no other recognised clinical entity to explain the large number of 
fat children that present themselves. Adipose gynandrism and gynism 
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will, I think, be seen to cover a very large group, except in its more 
severe or complete form, which is limited to a minority. The features 
have much in common with Cushing’s syndrome and initial evidence 
indicates an excessive secretion of adrenal hormones and probably of 
pituitary ACTH. There are, however, important differences, namely the 
excessive height in contrast with the subnormal height of Cushing’s 
syndrome, and the rarity or absence of death and therefore of demon- 
strable morbid anatomy. The relatively mild and indefinitely long 
course, with spontaneous remissions, is not altogether unknown in 
Cushing’s syndrome in adults, but is foreign to hitherto recognized 
Cushing’s syndrome in childhood. The adiposity assumes greater pro- 
portions in adipose gynandrism and gynism than in Cushing’s syndrome 
in adults but in children with classical Cushing’s syndrome the adi- 
posity may be considerable and grotesque. Osteoporosis and diabetes 
mellitus are exceptional in adipose gynandrism and gynism. 
Clinical picture. 

The syndrome most frequently presents itself around the age of 10 
but the history may date from the age of 7 or earlier and a significant 
proportion of patients have been fat heavy babies at birth. The condi- 
tion is often familial and obviously genetic. The usual complaint is of 
adiposity, which involves the face, breast region, abdomen and buttocks. 
The upper thighs are also frequently very large. The extremities and par- 
ticularly their lower half are slender. The fatness of the face is often 
accentuated by a short thick neck. The colour of the face varies from a 
bright red to a congested plethoric dusky red and in some cases there 
is a bluish cyanotic appearance even in the resting state. The patients 
are never really pale but emotion during the consultation may cause a 
deceptive vasomotor pallor where the usual appearance is red and 
plethoric and even in the presence of polycythaemia. The height of the 
patient is usually some two inches above the average for the age and 
the weight twice as great as the average. The pelvis is wide, wider than 
the shoulders in boys as well as girls, and as a result the gait may be 
waddling. 

The term adipose gynandrism was applied to boys since they have 
some female characteristics, including wide pelvis, and the breast areas are 
prominent, sometimes because of local fat deposition and sometimes 
because of breast tissue, i.e., gynaecomastia. The general habitus, postures, 
attitudes, sensibilities, emotions and aptitudes tend to be feminine, at 
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least in a large proportion of these patients. The intellect is usually 
very good and artistic potentialities above the average. The sexual 
development of boys is often retarded by some years, including second- 
ary sexual characteristics, but ultimate spontaneous evolution to potency 
and fertility occurs. However, the voice may remain high pitched 
and the pubic hair horizontal and the facial hair scanty while in others 
an adolescent androgenic phase is superimposed. 

The term adipose gynism was applied to girls to indicate an intensi- 
fication of feminine characteristics. The girls look very feminine and 
motherly and some even look like multipara at the age of 14. The breasts 
are very large, the areola very wide and sometimes pigmented, and 
papillae on the areola are prominent. There may also be dilated veins 
over the breast, the whole appearance simulating a breast ready for 
lactation. I have seen this type of breast in Cushing’s syndrome in an 
adult female virgin. The pelvis is often very wide and the abdomen 
appears to stretch over a wide area. The face is not that of a young girl 
but rather of a mature woman. The menarche is often early, e.g., 10 years 
and sometimes before. In other cases, at this age, although the general 
appearance is mature, as above, menstruation has not occurred but a 
continuous white vaginal discharge is complained of. Vaginal smears 
may be of an oestrus character and in one such case, at the age of 9, 
the urinary oestrogen values were adult. Migraine and (or) monthly 
epistaxis may be met with. Whereas in most males the radiological bone 
age is normal or retarded, with delayed union of the epiphysis of the 
long bones, in females the bone age is nearly always advanced and the 
epiphyses unite early, ¢.g., at 14 or 15; but even so the ultimate height 
remains above the average normal in the girls. Occasionally growth con- 
tinues in the girls until 18. In males, growth may continue until twenty- 
one. In girls, perhaps more than boys, the shoulders tend to be rounded 
and lordosis adds to the prominence of the abdomen. The general build 
of the female is massive and they are usually strong girls and women, 
although not necessarily athletic apart from swimming. They are rarely 
good runners. The boys also fail at running but are good swimmers and 
in fact have the general appearance of “channel swimmers.” They are 
rarely good athletes because of their broad pelvis, inability to run well, 
and also because they usually lack muscular strength and tend to be 
not only fat but flabby. Occasionally, however, they may be good 
rugger forwards, or heavy weight boxers, or wrestlers, activities in 
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which body weight may play an important part. In adolescence, an 
adrenal androgen phase may produce great and even exceptional strength 
in the male. Most of the adolescent girls are free from any signs of 
hirsutism but some develop hair on the face, sacrum and legs. In both 
sexes, the skin of the face is smooth, soft, delicate and silky but androgen 
secretion may result in acne and pustules in a minority in some phases. 

The buttocks are often of the same complexion as the face and in 
one patient whose face was deeply cyanotic, the buttocks were equally 
so and were cold to the touch. The buttocks may be regarded as the 
cheeks surrounding the lower orifice of the alimentary canal. The thighs, 
upper arms, and sometimes the buttocks, show a bluish white or reddish 
white marble pattern and this may extend to the more distal part of the 
limbs. There are sometimes areas of bright red, in striking contrast to a 
surrounding blue, particularly above the back of the knee and the back 
of the ankle, i.e., erythrocyanosis. In one patient, the presenting feature 
was acrocyanosis, which really involved the whole length of four limbs, 
and in this case, was associated with troublesome perspiration. There is 
also a tendency to bruise easily; and telangiectases may be present in the 
cheeks and cervical spine area, and sometimes more extensively on the 
lower back and chest and in the neighborhood of lineae distensae. 
As in Cushing’s syndrome, the facial plethora is not necessarily asso- 
ciated with polycythaemia but the latter may be present. The whole 
of the face, neck and upper chest may show a diffuse redness during 
emotion, but sometimes the latter results in facial pallor. 

Coloured lineae distensae, pink, light red, dark red or purple, are 
characteristic of the condition although they may not be present at 
every phase. For example, the condition may be observed for months, 
or longer, before the lineae appear and in the latter phases, although the 
general picture remains the same, the lineae may become white and not 
be easily detectable. Further, they may change their colour or intensity 
of colour, and they appear on the breasts and buttocks at different 
times, indicating a local as well as general factor. The term lineae dis- 
tensae is used to indicate the element of distension and stretching but in 
some cases, at one phase, the lineae may be raised above the rest of the 
skin and easily palpable by the fingers, bringing to mind elongated keloids, 
so that the term distensae is no longer applicable and lineae hypertrophicae 
appears more appropriate. Coloured lineae appear in pregnancy, in 
Cushing’s syndrome, after infections, and after treatment with cortisone 
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or ACTH; and I regard them as an indication of adrenal hyperactivity 
of a glucocorticosteroid type. I would refer those interested in this 
aspect to the discussions in the Lancet.*° 

Moderate increase in blood pressure is not infrequent and occasionally 
hypertensive values for systolic and diastolic readings are found. This 
may be accompanied by a rapid pulse rate. A trace of albumen in the 
urine and granular casts are occasionally met with. Dyspnoea and 
cyanosis may occur on exertion with or without hypertension and poly- 
cythaemia. Fatty infiltration of the heart may be a factor. Delayed car- 
bohydrate tolerance curve and relative insulin insensitivity have been 
found in some patients. Osteoporosis does not appear to be a feature. 


AETIOLOGICAL FACTOR 


Genetic factors have already been referred to. In some patients, the 
development of symptoms has been preceded by an infection, e.g.. 
scarlet fever or measles and the possibility of an occult virus encephalitis 
with involvement of the hypothalamus must be considered. McQuarrie* 
described Cushing’s syndrome in a girl of 12 following a severe respira- 
tory and septicemic infection, but the patient became normal again 
after one year except for some residual adiposity. In one of my patients, 
a boy of 12, the syndrome developed in hospital after a road accident in 
which the patient was concussed and an intracerebral lesion was indi- 
cated by a right hemiplegia, without obvious fracture of the skull. The 
acute onset of the syndrome by chance within a few weeks of the acci- 
dent would have been a remarkable coincidence and a traumatic hypo- 
thalamic origin is postulated. In no case has there been evidence of a 
neoplasm and this would not be suspected in the type of syndrome 


here described. 
AND COURSE 


Although my first male patient was first seen in 1937, at the age 
of 8, and described in Major Endocrine Disorders, 1938,? follow-up 
studies are of shorter duration in the majority of my cases; and cspecially 
is this so in girls, in whom I recognised the syndrome later. The study 
of parents and relatives and of some adult patients in retrospect has 
given further information but the following observations should be 
taken to apply to males. All I am prepared to say about the females at 
the moment is they frequently remain big and strong and adipose, are 
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fertile, and are liable to develop diabetes and hypertension. Two grand- 
uncles of one girl patient had been two famous fat men in a travelling 
circus and both died young. 

The first male patient, seen again at 15, was still feminine in habitus 
and very adipose, with high pitched voice and hairless smooth face; but 
his genitals were approaching adult size and lower pubic hair was 
present. Gynaecomastia was more obvious than at eight. His pelvis 
was broad and his height four inches above the average. There was no 
gross change at 16 except that the voice was beginning to break. During 
the next few years he is said to have lost some of his fatness and to have 
become “strong as a lion.” At 21, he was 72 inches tall. His facial hair 
was slight and he only shaved every other day. In the Army, he looked 
after officers and was named “the Colonel’s pet.” He was artistic, sensi- 
tive and capable of sudden violence. His latter history was obtained 
indirectly as he refused to come for consultation. 

Another male was seen by me at the age of 12 with typical features 
but not then diagnosed as adipose gynandrism. He was not seen again 
until the age of 26, when he came for a medical check-up before mar- 
riage. At school he was too fat and awkward for games but swam well. 
At 16, puberty occurred and he began to lose fat and grow more rapidly, 
although he had always been tall. He became an actor. At 26, he was 
74” tall and now quite slim. The genitals were adult but the pubic hair 
horizontal. Breasts were prominent. The red lineae were now white. 
Red patches appeared over the chest and neck during the examination. 
He was described as temperamental and irresponsible. 

Another male apparently developed the syndrome at 7, after scarlet 
fever, when his breasts enlarged, but was not seen by me until the age 
of 18, with the complaint of gynaecomastia. He then had a B.P. of 
170/90 and a pulse of go. His genitals were adult but the pubic hair was 
horizontal and his voice still high pitched although it was said to have 
broken at 14. Red lineae, which had been noticed at 16, were still pres- 
ent. At the age of 21 he was only 68,” tall (growth is said to have 
slowed or stopped at 15), weighed 210 lbs., and B.P. 190/120. He was 
very strong but did not like sport. His grandfather was similar as a 
child but then became a famous “strong man” who could bend iron bars. 
He died, however, of diabetes mellitus. 

A male of 36, with purple lineae distensae, 75” tall and 287 Ibs. in 
weight, and B.P. 160/100, started to grow rapidly and become fat at 
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10, when red lineae appeared. These are thought to have disappeared at 
17 and recurred at 35. His puberty was late and he grew till 20. He was 
a school and county Rugby forward. Another Rugby football player 
was said to have been normal until the age of 13, when he developed 
migraine, adiposity and red lineae. He was seen by me at the age of 32, 
70” in height, weighing 292 lbs., still showing multiple red lineae; he 
had hypertension 160/110 and albuminuria. The father of one male 
patient, was the same as a child with late descent of the testes and 
puberty at 16. He developed hair all over the body in his late teens. 
He is now 72” tall and 244 lbs. in weight and his breasts are prominent. 
A brother of another patient was the same as a child but is now 72” 
tall and 240 lbs. in weight and “strong as an ox.” A brother of another 
patient was the same as a child but lost all his fat and grew rapidly from 
the age of 15, growing till 19 when he was 73” tall. Summarising for the 
males, | would say that they tend to lose fat in their late teens but may 
remain very adipose or the adiposity may return in adult life. Although 
awkward and lacking, or unable to demonstrate, muscular strength in 
childhood (with exceptions), they may become very strong in late 
adolescence and this may be associated with an obvious androgen phase, 
as evidenced by diffuse trunk hair growth, but not necessarily so. Red 
lincae may persist or disappear, or recur. Gynaecomastia may disappear. 
Growth usually goes on a little longer than is normal, e.g., to 20 or 21 
but in some cases it has ceased at 17 and in one, is said to have ceased 
at fifteen. A general feminine habitus frequently persists in adult life, 
even in those who have demonstrated ability at such games as Rugby 
football. It is perhaps best exemplified by the Channel swimmer type. 
Hypertension and diabetes are potential complications. | have insuf- 
ficient information about persistent plethora, polycythaemia and albu- 


minuria. 
HorMone Assay 


In five girl patients, in the neighbourhood of 14 years, the values 
for urinary glycogen steroids were all high 71, 83, 88, 106, and 86 


micrograms per 24 hours compared with the normal range for adult 
women of 32 to 57 micrograms (J. Bornstein). In a very recent case, 


a girl of 18, in whom the syndrome commenced at 11, urinary glycogen 
steroids were very high, 139 units per 24 hours. In two boys, the values 
for glycogen steroids by the Talbot-Heard method were 2.9 mg. and 
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2.4 mg. (A. Robinson), compared with a normal range of 1 to 2 mg. 
The 17-ketosteroids in one lad of 17, almost completely hair-free on the 
face and with unbroken voice, were nevertheless 7.5 mg. and on another 
occasion 9.5 mg. per 24 hours. In another boy of 14, they were 5.1 mg. 
and in another of 14, 6.2 mg. In another boy of 13, with an otherwise 
typical syndrome and no signs of sexual maturity, but with large hands 
and feet, his 17-ketosteroids were 13.1 mg. In one girl of 11, they were 
3-4 mg. and in a girl of 13, 5.o mg. These studies are being supplemented. 


HorMone THEORIES 


I have postulated a pituitary-adrenal hyperfunction. The adrenal 
was suggested by the red lineae distensae and by other features common 
to adipose gynandrism-gynism and Cushing’s syndrome, and the pituitary 
as the only known source of the ACTH stimulus and because of the 
incidence or exacerbation at chronological puberty or pre-puberty. An 
additional and initial secretion of pituitary growth hormone was pos- 
tulated because these patients are tall whereas ACTH, or cortisone, is 
known to inhibit somatic growth and Cushing’s syndrome in childhood 
is frequently associated with stunted growth. The growth hormone may 
be implicated in both adiposity and diabetes since in one of Cushing’s 
male acromegalics (1912) enormous adiposity was present in the first 
six years of life, but as an adult the patient was fat-free, very hirsute 
and very strong. The growth hormone is now known to be diabetagenic 
and probably insulotrophic, the latter being a potential factor in adi- : 
posity. The adrenals may play a direct part in adiposity but from Ken. 

* — dall’s (1945) experiment, such a factor would be more likely to be asso- 
ciated with compound A than compound E. The relationship of the j 
adrenals to diabetes and insulin sensitivity is of course well recognised : 
and compound F appears to be particularly implicated. Islet cells of the 
pancreas are not infrequently hyperplastic in Cushing’s disease in i 


children.*” 


RELATION oF GYNANDRISM-GYNISM TO NorMAL PUBERTY 


Since my initial publications on the syndrome, some clinicians have 
taken the view that the conditions I have described are important varia- 
tions of normal puberty and while recognising that the studies here 
described have thrown valuable new light on the hormone mechanisms 
of puberty, they query the justification for the use of the term “syn- 
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drome.” I would reply that the more severe forms of the disorder could 
by no stretch of imagination be designated variations of normality. They 
represent endocrine morbidity of a major character and the application 
of the term syndrome is as justifiable as its accepted use in other parts 
of the field of endocrinology. Whereas some patients tend to remission 
and may in their adult life appear quite normal, in others the disorder 
persists or becomes more intense and further endocrine complications 
ensue. It is quite true that there is an imperceptible transition through 
the milder forms of the syndrome to accepted normality but in my view 
this is true of many endocrine disorders, e.g., acromegaly. That the 
recognition of the syndrome and the associated clinical and hormone 
observations throw light on the pituitary-adrenal mechanism of puberty 
and the adrenarche is undeniably true and I believe important. 

I do not propose in this paper to discuss the androgen aspects of 
childhood or the significance of hairiness of the trunk and extremities 
long before chronological puberty and sometimes in the first few years 
of life but, apart perhaps from lanugo types, I am inclined to the view 
that such hirsutism is adrenal adrenogenic and may foreshadow endocrine 
types and that it indicates an early adrenal androgenic activity not indi- 
cated by urinary hormone assays in earlier childhood. The antagonism 
between adrenal glucocorticosteroids and adrenal androgens is indicated 
by one girl who was sufficiently hirsute for the distressed parents to 
have consulted several endocrinologists between the years of two and 
seven at which time she became adipose, with features of adipose gynism, 
and lost the greater part of her hirsutism. 
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An Advertisement of G. D. Searle & Co. 


Actions and Uses.—Methantheline bromide, a para- 
sympatholytic agent, produces both the peripheral 
action of anticholinergic drugs such as atropine and 
the ganglionic blocking action of drugs such as tetra- 
ethylammonium chloride. Tolcrated amounts of meth- 
antheline bromide exert side effects typical of atropine- 
like drugs, but cause less tachycardia, and also less 
postural hypotension than does tetraethylammonium 
chloride. Toxic doses produce a curare-like action at 
the somatic neuromuscular junction. 

Clinical studies indicate that the drug effectively in- 
hibits motility of the gastrointestinal and genitourinary 
tracts and, to a variable degree, diminishes the volume 
of perspiration and salivary, gastric and pancreatic se- 
cretions. It also decreases mucoprotein secretion. Like 
atropine, it produces mydriasis and cycloplegia when 
applied locally to the eye or administered systemically, 
but until more clinical evidence becomes available, its 
local use for this purpose is not recommended. The 
value of the drug for preventing abnormal cardiac re- 
flexes through the vagus during thoracic surgery, or as 
an agent for routine preoperative medication in place 
of atropine, requires further investigation before final 
conclusions can be reached. 

Methantheline bromide is indicated for clinical use 
whenever anticholinergic spasmolytic action is desired, 
provided it is not contraindicated because of its atro- 
pine-like characteristics or because of a patient's intol- 
erance to the unavoidable side effects of such therapy. 
It is useful as an adjunct in the management of peptic 
ulcer, chronic hypertrophic gastritis, certain less specific 
forms of gastritis, pylorospasm, hyperemesis gravidarum, 
biliary dyskinesia, acute and chronic pancreatitis, hy- 
permotility of the small intestine not associated with 
organic change, ileostomies, spastic colon (mucous coli- 
tis, irritable bowel), diverticulitis, ureteral and urinary 
bladder spasm, hyperhidrosis or control of normal sweat- 
ing which aggravates certain dermatoses, and control of 
salivation. 

Methantheline bromide produces some degree of 
cycloplegia and mydriasis in therapeutic doses and 


(The Council on Pharmacy and Chemistry of the American Medical Association has adopted 
the folowing statement of Actions and Uses and of Dosage for publication in connection 
with a description of Banthine Bromide for inclusion in New and Nonofficial Remedies) 


METHANTHELINE BROMIDE.— Banthine®Bromide (Searle) 


1 h 


B-diethylmethylaminoethyl 9 


Doxyiate 


therefore should not be administered to patients with 
glaucoma. It sometimes decreases the ability to read 
fine print. Xerostomia (dryness of the mouth) is a com- 
mon, sometimes transient, side effect. Urinary retention 
of varying degree may occur in elderly male patients 
with prostatic hypertrophy, and some patients may have 
difficulty emptying the rectum. Patients with edematous 
duodenal ulceration may experience nausea and vomit- 
ing during initial administration of the drug. These 
patients should take only liquids during the institution 
of drug therapy. All patients should be advised of the 
possible occurrence of side effects. Overdosage sufficient 
to produce a curare-like action may be counteracted by 
prompt subcutaneous injection of 2 mg. of neostigmine 
methylsulfate. 


Dosage.— Methantheline bromide is administered 
orally or parenterally by either the intramuscular or 
intravenous route. Parenteral administration is not 
advised for patients able to take the drug orally. The 
average initial adult dose, oral or parenteral, is 50 mg. 
For patients with considerable intolerance, 25 mg. may 
be employed. In the management of peptic ulcer, a 
beginning schedule of 50 mg. three times daily before 
meals and 100 to 150 mg. on retiring is suggested. How- 
ever, the usual effective dose is 100 mg. four times 
daily, although some patients may require more or 
less than this amount. The dosage may be increased to 
tolerance, using dryness of the mouth as a guide, and 
adjusted to meet the individual response of patients. 
Maintenance dosage in peptic ulcer is usually consid- 
ered to be about one-half the therapeutic level. In the 
management of other hypermotile or hypersecretory 
states, the dosage should be adjusted to the smallest 
amount which will relieve the symptoms. When spastic 
conditions are secondary to inflammatory or other or- 
ganic lesions, therapy directed toward the cause should 
be employed whenever possible. 


G. D. Searve & Co. 
Tablets Banthine Bromide: 50 mg. 
Ampuls Banthine Bromide: 50 mg. 
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New improved NAG, 
SURGICAL SE __ 


. Greater tensile strength: One of the strongest silks 
ever created—smaller diameter sizes can be used every- 
where to minimize trauma and foreign body reaction. 


2. Withstands repeated sterilization: New Anacap Silk 
can be boiled or autoclaved six separate times without ap- 


preciable change in either strength or texture. In laboratory 
tests almost the full original strength is maintained even 
after 235 hours of boiling. 


3. Easter to handle: Firmer, not limp, Anacap Silk speeds 
operative technic. Braided by a new method that minimizes 
“splintering” and “whiskering” it passes readily through 
tissues. The ease of handling Anacap makes it a “new ex- 
perience” in silk suturing. 


4. Absolute non-capillarity: Having no wick-like action, 
new Anacap Silk is resistant to body fluids and will not 
spread an early localized infection if it occurs. 


, 5. Doubly economical: Low in original purchase price, 
new Anacap Silk is also low in individual suture cost be- 
cause of its long sterilization life. 


In sizes 6-0 to 5 on spools of 25 and 100 yards; sterile in 
tubes with and without D & G Atraumatic® needles attached. 


DAVIS & GECK, INC. 


® 
57 Willoughby Street, IO Brooklyn 1, N. Y. 
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Now available... 


a “chemical I fence” for the alcoholic Lz 


= 


‘*Antabuse’’—nearly three years under intensive 
{ clinical investigation—is now available for the 
treatment of alcoholism. By setting up a sensitizing 
effect to ethyl alcohol, ‘‘Antabuse’’ builds a‘ ‘chemical 
Sence’’ around the alcoholic...helps him develop a 
resistance to his craving. Its high degree of efficacy 
is confirmed by extensive clinical evidence. 


‘*Antabuse’’ is safe therapy when properly 
administered. However, it should be employed only 
j under close medical supervision. Complete descriptive 
| literature is available and will be gladly furnished 
| on request. 
‘*Antabuse’’ is identical with the material used 
| by the original Danish investigators, and is supplied 
under license from Medicinalco, Copenhagen, 
Denmark. U. S. Pat. No. 2,567,814. 


| — 
} Tested in more than 100 
Supplied in clinics...by more than 800 qualified investigators 
tablets of 0.5 Gm., ...on more than 5,000 patients...and covered by 


bottles of 50 | more than 200 laboratory and clinical reports. 


/ ... brand of specially prepared and highly purified tetraethylthiuram disulfide. 
AYERST, McKENNA & HARRISON LIMITED 
$130 | New York, N. Y. Montreal, Canada 


& 
} 
i i 
j q 
| > 
: 


XI THE BULLETIN 


So inviting in flavor, color and aroma... 


puts a smile 
in the 


vitamin 


Vitamin time becomes a happy time 
when young patients see Mulcin coming! The refreshing 
orange flavor, pleasant aroma and sunny yellow color 
of this vitamin emulsion bring smiles to their faces. 


Mulcin’s texture is smooth and light, with no trace of stickiness. 


Pouring is easy. Stable at room temperature, Mulcin needs no refrigeration. 
Children like taking Mulcin directly from the spoon. For infants, Mulcin may be mixed 
rc — ms with formula, fruit juice or water. 
= A product of true pharmaceutical 
EACH TEASPOON OF MULCIN SUPPLIES: *) elegance and maximum acceptability, 
F Mulcin is a distinguished member 
of Mead’s vitamin family. 


HEADS 


Available in 401: and economical | pint botries, 
MEAD JOHNSON & CO. ‘ 
EVANSVILLE 21,1ND.,U.S.A. 
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VMULCIN 
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| Vitemin A . . 3000 wnits 
| 
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/ 
10 years old /and a change for the better | j 
/ 

/ 


/ The 10th anniversary of the clinical use of 
4 amorphous penicillin is fittingly marked by 
the introduction of a new and improved 
crystalline compound, one that is usually 
well tolerated even by penicillin G (benzyl 

penicillin) sensitive patients — 


Cer-0-Cillin* 


(ALLYLMERCAPTOMETHYL PENICILLIND 
The replacement of the benzyl by an allyl- 
mercaptomethyl group is a “change for the 
better” 


1. Affording a lower incidence of allergic 
reactions. 


. Enabling continued penicillin therapy of 
most G-reactive patients, and 


. Permitting a majority of G-sensitive indi- 
viduals to resume penicillin G without 


reaction—after a course of Cer-O-Cillin. 
*Trademark 


for Medicine... Produced with care... Designed forheaith 


THE UPJOHN COMPANY, XALAMAZOO, MICHIGAN 
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THE BULLETIN 


FOR YOUR PATIENT 


with Bronchial Asthma, Hay Fever, Urticaria 


CAPSULES TABLETS 
PLAIN ENTERIC-COATED 
{for prompt action) (for delayed action) 


One capsule and one tablet; taken at bedtime will provide 
almost all patients with eight hours relief and sleep. The 
relief can be sustained by using the capsules during the day 
at 4 hour intervals as required. 


Each capsule and enteric-coated tablet contains: 


Theophylline Sodium Acetate 22... (3 gr.) 0.2 Gms. 
Ephedrine Sulfate (% gr.) 30 Mg. 
Phenobarbital Sodium ................----.--.----(¥ gr.) 30 Mg. 


Capsules and tablets in half the above potency 
available for children and mild cases in adults. 
For samples—just send your Rx blank marked NYAM-12 


BREWER & COMPANY, INC. 
WORCESTER 8, MASSACHUSETTS U.S.A. 


| 
SV * = 
Pe 
and ACTIVE DAYS 


most effective and practical therapy 


in Rheumatoid Arthritis 


NCREASING supplies of CORTONE* now offer 
I many physicians their first opportunity to 
prescribe this dramatically effective hormone. 

Extensive evidence based on three years’ 
clinical experience has shown that CORTONE con- 
trols both objective and subjective manifesta- 
tions of rheumatoid arthritis in virtually all 
cases; in many of these patients, CORTONE has 
been used for prolonged periods of time. 

It is reassuring to note also that the administras 
tion of CORTONE does not necessitate any meas- 
ures that are not readily available to the physi- 
cian in everyday practice. The use of simple 
laboratory tests, individualized adjustment of 
dosage, and careful clinical observation will per- 


*CORTONE is the registered 
trade-mark of Merck & Co., Inc. 
for its brand of cortisone. 


mit most patients to benefit materially . .. with- 
out fear of undesired effects. 


CORTONE PRODUCT FORMS: 
ORAL — Cortone Acetate Tablets, 25 mg. each, 
bottles of 40 tablets. 

PARENTERAL — Cortone Acetate, Saline Sus- 
pension for injection, vials of 20 cc., each cc. con- 
taining 25 mg. 

TOPICAL —Cortone Acetate Ophthalmic Suspen- 
sion 0.5%, 5 ce. vials. 

Cortone Acetate Ophthalmic Suspension 2.5%, 
5 ce. vials. 

Cortone Acetate Ophthalmic Ointment 1.5%, 3.5 
Gm. ophthalmic tubes. 


Literature on Request 


MERCK & CO., Inc. 
Manwfacturing Chemists 


RaANWAY, NEW JERSEY 
In Canada: MERCK & CO. Limited— Montreal 


ACETATE 
(CORTISONE Acetate Merck) 
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4 y 
A 


when other 


external therapy 
seems to get 


nowhere... 


healing with 


Study', after study? after study® 
corroborates the “‘notable’’’ success of 
Desitin Ointment in easing pain and 
stimulating smooth tissue repair in lacerated, 
denuded, chafed, irritated, ulcerated 

tissues — often in stubborn conditions 
where other therapy fails. 


Protective, soothing, healing, 
Desitin Ointment is a non-irritating, 
blend of high grade, crude 
Norwegian cod liver oil (with its 
unsaturated fatty acids and high 
potency vitamins A and D in proper 
ratio for maximum efficacy), zinc 
oxide, talcum, petrolatum, and 
lanolin. Does not liquefy at body temperature and is not 
decomposed or washed away by secretions, exudate, urine 
or excrements. Dressings easily applied and painlessly 
removed. Tubes of 1 o0z., 2 oz. 4 0z., and 1 Ib. jars. 


write for Samples and literature 


DESITI N CHEMICAL COMPANY 


70 Ship Street, Providence 2, R. |. 


DESITIN 


OINTMENT 


the pioneer external 
liver oil therapy 


in wounds 


(especially slow healing) 


burns 
ulcers 


(decubitus, varicose, diabetic) 


1. Behrman, H. T., Combes, F. C., Bobroff, A. 
— R: ind. Med. & Surg. 18: BH 


2. Turell, R.: New York St. J.M. 50:2282, 
1950. 


3. Heimer, C. B., Grayzel, H. G., and Kramer 
B.: Archives Pediat. 68:382, 1951. 
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MEANS EARLY RETURN TO 
NORMAL ACTIVITIES 


Continuity of treatment with well-tolerated 
CHLOROMYCETIN produces a rapid clinical 
response in a wide variety of bacterial, viral, 
and rickettsial diseases. Convalescence is 
smooth, and an early return of the patient to 
his normal activities may be anticipated. 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) 
is supplied in the following forms: 
CHLOROMYCETIN Kapseals,® 250 mg., bottles of 16 and 100. 


CHLOROMYCETIN Capsules, 100 mg., bottles of 25 and 100. 
CHLOROMYCETIN Capsules, 50 mg., bottles of 25 and 100. 


CHLOROMYCETIN Ophthalmic Ointment, 1%, % ounce 
collapsible tubes. 


CHLOROMYCETIN Ophthalmic, 25 mg. dry powder for solution, 
individual vials with droppers. 


CA 
PARKE, DAVIS & COMPANY P) 


& = Rapid Clinical Response § 


‘Eskel’ relieves 60% of 


bronchial asthma attacks. . 


from the May-June issue of the , Annals of Allergy': 


CONCLUSIONS 


|‘Eskel’], in 100 mg. doses, relieved a significant percentage (60 
per cent) of patients observed during the acute attack of asthma... 
Side reactions . . . occurred in a low percentage of clinic patients. . . 


One advantage of the administration of |‘Eskel’] is its prolonged 
duration of action. Also, since |‘Eskel’] has little effect on blood 
pressure when given in ordinary dosage, it should be particularly 
useful in asthmatics with concomitant hypertension. 


From the results obtained in this series of forty-five patients and 
from other patients now under observation, it is felt that [‘Eskel’] 
will have a useful place in the treatment of bronchial asthma. 


Two tablet sizes 


‘Eskel’ is now available in two tablet 1. Derbes, V.J., et al.: Observa- 


sizes: 20 mg. (new) and 40 mg. tions on the Action of Khellin in 
Attacks of Bronchial Asthma, 
Ann. Allergy 9:354 (May-June) 


1951. 


Each tablet contains a blend of 


active principles, chiefly khellin, 


extracted from the plant Ammi visnaga. ‘Eskel’ T.M. Reg. U.S. Pat. Off. 


Smith, Kline & French Laboratories, Philadelphia 
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NEW! 


an oral therapeutic hematinic 


SRUBRAGRAN 


Squibb Therapeutic Hematinic 


} 
IN RECOMMENDED DOSAGE — | capsule t.i.d. 
— Rubragran supplies truly therapeutic amounts 
of four fundamental factors in normal red blood 
cell production. 


RUBRAGRAN FORMULA capsule capsule 
supplies t.i.d. supplies 


Vitamin B,, 25 mcgm. 75 mcgm. 
Folic Acid 1.67 mg. 5 mg. 
Ascorbic Acid 100mg. 300mg. 
Iron (elemental) 67mg. 200mg. 

(as ferrous sulfate exsic.) 230mg. 690 mg. 
Desiccated Liver 100mg. 300mg. 


Bottles of 100 and 500 


Because of the serious nature of the disease, true addi- 
sonian pernicious anemia should not be treated with otal 
preparations. Parenteral Rubramin or Liver Injection 
should be used. 


SQUIBB 


*RUBRAGRAN’ IS A TRADEMARK OF E.R. SQUIBS & SONS 


XVIII 
4 
3 
q 
A 
<4 q 


THE BULLETIN 


Herald Square, N. Y. 


Porkchester, Bronx Jamaica, Queens 


White Plains, N.Y Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's cooperates with the medical profession to control the 
indiscriminate use of dangerous drugs. If a patient wishes to refill a 
prescription containing any drug which may be harmful if used with- 
out supervision, the physician is immediately notified. And with the 
physician's approval, the prescription is accurately compounded, 
carefully checked. 


No wonder so many physicians prefer Macy's Prescription Department. 


charcoal bese 
For mating Burow's Solution 
xiv 
WET DRESSING Use 


~ 


(Aluminum Sulfate and 
“Severe 

POWDER IN ENVELOPES 
— TABLETS — 


For treatment of Swellings, 
inflammations, Sprains 


For Pulmonary Conditions 
® 

At 3% solution Quinine 
4 Camphor for tatra 


STANDARD PHARMACE musculer injection 


MAGER & GOUGELMAN, Inc. 


A CENTURY OF SERVICE @ PRIVATE FITTINGS 
1851-1951 @ PERSONAL ATTENTION 
@ EXPERIENCE & SKILL 


PLASTIC AND 
; 510 Madison Ave., N. Y. 22 
GLASS EYES Telephone Plaza 5-3756 
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A simple means for accurate determination 


of the circulating blood volume 


Solution of 
EVANS BLUE DYE 


‘WARNE R’ 


For a number of years Warner has provided research 
hospitals and laboratories with exceptionally pure, refined 
Evans Blue Dye for blood volume determinations. The con- 
stant and ever increasing demand for the preparation has 
led to its commercial availability in the most economical and 
practical form possible—ampuls for intravenous injection. 


The various applications of Evans Blue Dye ampuls in 

determination of circulating blood volume are extensive: 
An answer to 
thousands of requests Surgery—pre- and postoperatively * Shock * Acute and 
chronic hemorrhagic states * Hepatic disease * Cardio- 
vascular and renal diseases * Electrolyte and fluid balance 
analyses * Endocrine disturbances * Anemias, leukemias 
and other blood disorders * Exchange and replacement 
transfusions * Parasitic blood diseases * Obstetrics ° 


» 


A 0.5% aqueous solution of EVANS BLUE DYE ‘Warner’ 
is available in 5-cc. ampuls (with twin 5-cc. ampuls of 
Normal Saline Solution) —cartons of 6 ampuls of each and 
25 ampuls of each. 


WILLIAM R. WARNER 
Division of Warner-Hudnut, Inc. 
New York Los Angeles St. Lewis 
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CHARLES B. TOWNS HOSPITAL 120 


Complete Medical & Psychiatric Treat- 
ment at predetermined cest. Privacy 
FOR THE TREATMENT OF ALCOHOLISM of patient is d—if desired 


literature on Request 
Edward B. Towns, Director 


ADDICTIONS EXCLUSIVELY 293 Central Park West, N. Y. 24, N. Y. 
SChuyler 4-0770 


Member American Hospital Association 


NARCOTIC AND BARBITURATE 


— high theophylline content, ready solubility 
empars for rapid therapeutic effects in: 

powder 

suppositories Bronchial Asthma 


Paroxysmal Dyspnea 


d u b t n Cheyne-Stokes Respiration 
aminophyllin 


(theophylline-ethylenediamine) 


H. E. DUBIN LABORATORIES, Inc. 250 €. 43rd st., New York 17, N.Y. 


KALAK WATER is indicated whenever alkalinization is 
desirable: to ALKALINIZE the URINE, REPLENISH the 
ALKALINE RESERVE, increase the FLUID INTAKE, 
produce a mild DIURETIC effect, and to counteract 
REACTIONS when the ANTIBIOTICS and SALICYLATES 


are administered. 


Not a laxative. 


KALAK WATER is a PHYSIOLOGICALLY balanced ALKALINE 
SOLU ITION, containing no substance foreign to PLASMA. 


KALAK WATER CO. of NEW YORK, Inc., 90 West St., New York 6, 5, N.Y Y. 
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| | USED BY DOCTORS FOR OVER 35 YEARS! 


DECEMBER 1951 


The “estrogen 


preferred by us is 


‘Premarin,’ a mixture 
of conjugated estrogens, 
the principal one 


of which is 


In treating the menopausal 
syndrome with “Premarin?” 
Perloff* reports that “Ninety-five 
and eight-tenths per cent of 
patients treated with 3.75 -ng. or 
Hamblen, E.C.: North Carolina M.J. a less daily obtained complete relief 
7:533 (Oct.) 1946. I of symptoms” ; also, “General 

tonic effects were noteworthy 
and the greatest percentage of 
patients who expressed clear-cut 
preferences for any drug 
designated ‘Premarin: 


Thus, the sense of “well-being” 
usually imparted represents a 


estrone sulfate.” 


Four potencies of “Premarin” 


permit flexibility of dosage: 2.5 mg., 
1.25 mg., 0.625 mg. and 0.3 mg. 
tablets; also in liquid form, 0.625 
mg. in each 4 cc. (1 teaspoonful). 


“plus” in “Premarin” therapy 
which not only gratifies the patient 
but is conducive to a highly 
satisfactory patient-doctor 
relationship. 


*Perloff, W. H.: Am. J. Obst. & 
Gynec. 58: 684 (Oct.) 1949, 


“Premarin” contains estrone sulfate plus the sul- 
fates of equilin, equilenin, 8-estradiol, and -dihy- 


ee 9” droequilenin. Other a- and f-estrogenic “diols” are 
by! also present in varying amounts as water-soluble ‘Sau 

a conjugates. 


Estrogenic Substances (water-soluble) also known as Conjugated Estrogens (equine) 


Ayerst, McKenna & Harrison Limited 
22 East 40th Street, New York 16, N. Y. 
5003 R 
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THIS PROFESSIONAL SERVICE 


costs no more for your patients .. . . 


YOUR PATIENTS pay not one penny more than the fair trade 
retail price for the support you prescribe . . . not a penny extra F 
for the benefit of a nurse’s professional care and fitting. 


CAMP SUPPORTS — KENDRICK and BAUER & BLACK ELASTIC HOSIERY — IDENTICAL BREAST FORMS 


? R. N. 133 EAST FIFTY-EIGHTH STREET NEW YORK 22, N. Y. | 


LECTURES TO THE LAITY — 17th SERIES — 1952 
: THE NEW YORK ACADEMY OF MEDICINE 
2 East 103 Street, New York City 


Wednesday Evening, emai 9, at 8:30 o’clock 
: THE ART AND SCIENCE OF GROWING UP 
Mitton J. E. Senn, M.D. 


Sterling Professor of Pediatrics and Psychiatry 
Director—Child Study Center, Yale University 


4 
i The Public is Invited to Attend — Admission is Free 
The Laity Lectures —_— prune at 8:30 PM. They are Broadcast by WNYC and WNYC-FM 


(FORMERLY FUNGI-TREAT) 


When correct shoes are indicated, 


Pediforme provides a variety of 


; lasts and sizes form wi 


ATH L FE TE’S FO OT terations are carefully made only 
on presentation of your prescrip- 
tion which is acknowledged for 
your patient's file record. 7 


Two potent. clinically proven fungicides incorporated in alcohol, com- 
bine to eliminate the cause of tines pedis, quickly clearing the conci- | 
hon in a simple, effective manner. | 
A preliminary foot-soak in DOMEBORO solution for acute stage | 
. .. then, application of Quatrasal to affected areas, as directed. 
— 1% 02. applicator-stoppered bottles . . . at all drug 
stores. 


109 West *New York 


WRITE FOR SHOE ALTERATION FOLDER 


| 
PEDIFORME 


therapeutic 


“ONE-WAY STREI 


For oral treatment of asthma; for a 
therapeutic agent that points to relief- 
giving bronchodilatation yet minimizes 
vasopressor side-actions and cns dis- 


comfort 


‘Orthoxine* 


HYDROCHLORIDE 


Bottles of 100 and 500 tablets. 
Orthoxine Hydrochloride, 100 mg., 
Tablets contain beta-(ortho-methoxy- 
pheny!)-isopropylmethylamine 
chloride, a bronchodilator and antispas- 
modic evolved over the years in Upjohn 
research laboratories by molecular modi- 
fication of sympathomimetic amines. 


*Trademark, Reg. U.S. Pat. Off. (Brand of methoxyphenamint) 


- Produced with care... Designed tor health 


THE UPJOHN COMPANY, KALAMAZOO. MICHIGAN 
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Keeping it simple | for the diabetic 


Whenever an intermediate acting insulin is 
required, two practical considerations point to 
‘Wellcome’ ® brand Globin Insulin with Zinc. 


Measuring the dose is uncemplicated ... Because it is a clear solution, accurate 
measurement of Globin Insulin depends only upon 
understanding the markings on the syringe. 

The solution is ready to use at any moment; 
its homogeneity does not depend upon the 
patient’s skill or judgment. 


Sleep is not likely to be disturbed... When a single daily dose of Globin Insulin is 


given first thing in the morning its maximum action 


occurs in the afternoon and evening when it is 
most needed; any tendency to hypoglycemia at this 
time is readily recognized and offset. The action 
wanes during the night, therefore nocturnal 
hypoglycemic reactions are unlikely to occur. 


bd e W & (Co. 


‘BR Burroughs Wellcome & Co. (U.S.A.) Ine. 


Tuckahoe 7,N.Y. 
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SARATOGA SPA WATERS 


Geyser and Coesa are of value in dehydration such as occurs in 
excessive vomiting, prolonged diarrhea, and excessive sweating. 
They provide for replacement of water, chloride and base. It is 
noteworthy that the concentration of salts in both is close to 
that in physiological saline. 
For literature write 
Watter S. McCrettan, M.D., Medical Director 
610 Saratoga Springs New York 


THE STATE OF NEW YORK... THE SARATOGA SPA 


OctTin - spasmolytic and sympathomimetic 


1... relaxation of smooth muscle spasm 
especially of the genito-urinary and 
gastro-intestinal tracts ......... 
2... in migraine and related headaches. 


DOSE: Oral, | or 2 Octin tablets, 
| additional tablet in three 
to four hours. 
Intramuscular injection, ‘2 to | cc. 
Give test dose to determine absence 

of sensitivity and excessive hyperten- 

sive reaction. 


Octin ® brand of | 


Orange, 


Specialists in Plastic and Glass 
Artificial Human Eyes Exclusively 
REFERRED CASES CAREFULLY ATTENDED 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE NEW YORK, N. Y. 


Satisfaction 
near 53rd Street Tel. Eldorado 5-1970 


Guaranteed 
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Bilhuber-Knoll Corp, Nv 
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all these 


and eczema too... 


Cow’s milk allergy is more than eczema. A great many allergic infants 
on an ordinary milk diet exhibit a multiplicity of symptoms 
which disappear when Mull-Soy is prescribed for the infant. It is now established that such 
seemingly unrelated symptoms may be a manifestation of allergy to cow's milk. 
This association with cow's milk allergy may lead to early diagnosis and treatment, 
thereby preventing or minimizing major allergy in childhood or later life. 
Outstanding among the symptoms recently reviewed by Clein!' 


in a clinical study of 140 infants allergic to cow's milk are— 
*eczema, *pylorospasm, *colic, *diarrhea, *croup, *cough, * gagging, *“nose cold.” 
“It is amazing to observe how rapidly the symptoms and the illness disappear 
when soy milk (Mull-Soy) is substituted,” he states. 
Mull-Soy supplies (in standard 1:1 dilution) essential protein, fat, 
carbohydrate and minerals comparable to those of cow's and goat’s milk. 
The fat in Mull-Soy is soy oil, a good source of unsaturated fatty acids. 


Mull-Soy is a liquid, homogenized ( vacuum-packed ) food—easy to prescribe, easy to take,easy to digest. 
Available in drugstores in 15 4% fl. oz. tins. 


1. Clein, N.W.: Cow's Milk Allergy in Infants, Annals of Allergy, 9:195, 1951. 


first in hypoallergenic diets for infants, children and adults 
The Borden Company, Prescription Products Division, 350 Madison Avenue, N. Y. 17 
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HIGH LOCAL 
Decongestive Action 


WYAMINE® 


LOW SYSTEMIC 
Stimulant Effect 


Extensive tests show that Wyamine decongests and maintains 
shrinkage of nasal mucosa—up to three hours. Clinical evi- 
dence confirms, too, that Wyamine is remarkably low in 
cerebral stimulant effects . . . brings quick relief and allows 
restful sleep. 


Available as: 


Solution Wyamine Sulfate, Bottles of 
1 fl. oz. 

Wyamine-Tyrothricin Nasal Solu- 
tion, Bottles of | fl. oz.—with drop- 
per or JETOMIZER®. 
Wyamine-Penicillin, Capsules, Peni- 
cillin with Vasoconstrictor, for prep- 
aration of nasal solutions. 


Mephentermine 
N-methylphenyl—tertiary—butylamine WYETH 


Wyeth Incorporated, Philadelphia 2, Pa. 
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TWOFOLD RELIEF 


OF NASAL CONGESTION 
in Colds and Allergic Rhinitis 


NEO-SYNEPHRINE 
THENPADIL 


Combines the prompt, prelonged nasal decongestant, Neo- 
Synephrine hydrochloride, and Thenfadil, a potent and 
well tolerated antihistaminic. 


Tests by otorhinolaryngologists on patients with colds, 
allergic rhinitis, vasomotor rhinitis and sinusitis yielded 
excellent results in nearly all cases. There was prompt, 
prolonged decongestion without compensatory vasodilata- 
tion. Repeated doses were consistently effective. Relief was 
rapid with negligible discomfort, no drowsiness or other 
side effects. 


Dose: 2 or 3 drops up to '/2 dropperful three or four times 
daily. Solution contains 0.25% Neo-Synephrine HCl and 
0.1% Thenfadil HCl [N,N-dimethyl-N’-(3-thenyl)-N’-(2- 
pyridyl) ethylenediamine HCl] in an isotonic buffered 
aqueous vehicle. 


Supplied in bottles of 30cc. (1 fl. oz.) with dropper. 


New 18,N.Y. Wiwosoa Ont. 


Neo-Synephrine ond Thenfodi!, trademarks reg. U.S. and Coneda 
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Shortly before Christmas in 1867, Gustavus, Edward and Otto Mallinckrodt, after long and 
careful planning, established a chemical works on the family farm in St. Louis. Its start was 
not overly auspicious, in the face of such exciting local events as the building of the great 
Eads Bridge, the launching, by George Francis Train and Elizabeth Cady Stanton, of the 
women’s suffrage movement in St. Louis; the organization of the mounted police force; the 
burning of the lavish Lindell Hotel; the thrilling appearance of Edward Payson Weston, noted 
pedestrian, who gave an exhibition of his talents in the old Mercantile Library Hall after 
completing a walking tour of 1,316 miles from Portland, Maine, to Chicago; the performances 
of Lotti’s German Opera; and the excitement of the country over the report that soldiers, 
sent to take possession of Alaska, were in destitute condition. 

Yet Christmas 1867 marked a significant start. And now, 84 years later, we are happy to wish 
the best of everything to our ever growing family of customers, suppliers and friends. 


MALLINCKRODT CHEMICAL WORKS + St. Lovis New York Montreat 


MANUFACTURERS OF FINE CHEMICALS FOR 
MEDICINAL, PHOTOGRAPHIC, ANALYTICAL AND INDUSTRIAL USES 
* SINCE 1867 + 
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HEPATIC DYSFUNCTION 


HYPERCHOLESTEROLEMIA 


ATHEROSCLEROSIS 
CORONARY OCCLUSION 


STOP THIS ALARMINGLY FREQUENT PROGRESSION WITH 


METHEPONEX 


COMPLETE LIPOTROPIC THERAPY 


Atherosclerosis is responsible for over 40 percent of the three- 
quarters of a million deaths in the United States each year from 
cardiovascular diseases. 


—Leonard A. Scheele, Surgeon-General of the 
U. S. Public Health Service; Sept. 13, 1950. 


Lipotropic therapy in 115 patients with proved coronary occlusion 
and myocardial infarction, over a period of one to three years, led to 
a significant reduction in mortality as compared with an untreated 


control group of 115 patients with the same diagnosis. 
—Morrison, L. M. and Gonzales, W. F.: 
Am. Heart J., 38:471 (Sept. 1949). 


For the prevention and treatment of hypercholesterolemia 
and its resultant atherosclerosis, the Rawl Chemical Company presents 


; METHEPONEX CAPSULES, the first and only complete lipotropic prepara- 
tion containing whole liver and all the factors of the vitamin B complex. 


Literature and Samples on request 


THE PIONEERS IN WHOLE LIVER VITAMIN THERAPY 


303 FOURTH AVENUE e NEW YORK 10, N. 
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SITY 


UNIVER 


MICHIGAN 


THIS PUBLICATION IS REPRO— 
DUCED BY AGREEMENT WITH THE 
COPYRIGHT OWNER. EXTENSIVE 
DUPLICATION OR RESALE WITH- 
OUT PERMISSION IS PROHIBITED. 


